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ABSTRACT 
 Emotion regulation refers to processes of modifying emotional reactions and is 
critical to adaptive functioning. Early childhood is a crucial time to study emotion 
regulation because of the rapid development of cognitive and socio-emotional skills, yet 
few studies have systematically examined factors related to emergent emotion regulatory 
capacities in preschool children.  
 The aims of this project were to explore (1) socio-contextual correlates of emotion 
regulation in three-year-old children, (2) the extent to which preschoolers can modulate 
emotional expression on command, and (3) emotion regulation as a protective factor for 
children’s chronic physiological stress levels. In Study 1 (90 parent-child dyads), I 
expected that emergent emotion regulation would relate to more supportive home 
environments and to higher social competence. As hypothesized, children whose parents 
used more adaptive emotion regulation strategies and who grew up in higher income, less 
chaotic households had better emotion regulation. Better emergent emotion regulation 
was associated with better socio-emotional functioning. Study 2 (61 children) explored 
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the capacity of preschool children to intentionally up- and down-regulate emotional 
expression on command, in order to understand at what point in development they can 
utilize specific regulatory strategies. When instructed, preschoolers could enhance 
emotions, but were unable to intentionally suppress emotions. Children who showed 
fewer spontaneous negative expressions, and were better at enhancing positive 
expressions, adaptively modulated their emotions when disappointed. Study 3 (86 parent-
child dyads) examined the extent to which emotion regulation and reactivity served as 
protective factors in the context of sociocontextual stressors, buffering children from 
elevations in chronic physiological stress, as indexed by hair cortisol concentration 
(HCC). As hypothesized, emotion regulation moderated the relationship between parent 
and child HCC, suggesting that emotion regulation buffered the transgenerational effects 
of chronic physiological stress. Finally, children’s negative emotionality moderated the 
relationship between socioeconomic status and child HCC, indicating that being less 
emotionally reactive protected preschoolers from increased chronic physiological stress 
when exposed to sociocontextual risk factors. Together, the results supported the 
hypotheses that environmental influences contributed to individual differences in 
emergent emotion regulation and that early in development, emotion regulation was a 
meaningful index of preschool children’s behavioral and physiological functioning.  
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GENERAL BACKGROUND 
 Emotions drive behavior, influence how we perceive experiences and impact 
physiological responses. Depending on the context, emotions can be helpful by 
enhancing decision making, informing us about others’ intentions and motivating socially 
appropriate behaviors (for review see Gross, 2015). For example, fear can lead us to 
avoid danger, happiness can strengthen relationships, and anger can drive us to fight for 
causes we care about. Emotions can also be harmful when they bias how we think and 
behave in maladaptive ways or when they are disproportionate in intensity, duration and 
frequency (Gross & Jazaieri, 2014). The degree to which emotions are harmful can range 
from laughing at the expense of another, to a situation, that unfortunately continues to be 
a problem in our society, where angry individuals fatally gun down innocent people. 
Instances where emotion is thought to be harmful motivate the necessity to consider the 
value of emotion regulation. Having the skills to manage emotions in various contexts 
continues to be of critical importance for both individual adaptive functioning and 
societal resilience. Emotion regulation, that is, efforts to influence which emotions one 
has, when one has them and how one experiences or expresses these emotions (Gross, 
1998), is one of the key components of psychological well-being (Côté, Gyurak, & 
Levenson, 2010). Many psychological disorders have been viewed as the result of 
difficulty in regulating emotions (Campbell-Sills & Barlow, 2007; Mennin, Holoway, 
Fresco, Moore, & Heimberg, 2007) and many therapeutic approaches include some type 
of emotion-regulation training to help patients cope with maladaptive ways of controlling 
emotions (Mennin & Fresco, 2009).  
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While it is recognized that emotion regulation processes change across the life 
span, the majority of the research on emotion regulation focuses on adolescence and 
adulthood (Riediger & Klipker, 2014). In the developmental literature, studies of emotion 
regulation vary in a broad range of ways and span infancy, toddlerhood, and childhood 
(for review see Cole, Martin, & Dennis, 2004). A common thread among these studies is 
that emotion regulation plays a particularly important role in developmental outcomes in 
academic, social and mental health functioning. Children’s emotion regulation skills 
contribute to early academic success. In a kindergarten sample, Howse et al. (2003) found 
positive relationships between parental reports of young children’s emotion regulation 
and children’s scores on a standardized achievement test. Parent report on emotion 
regulation positively predicted academic success and productivity in a classroom setting, 
demonstrating that children who have difficulty regulating their emotions have trouble 
learning in the classroom and show less productivity and accuracy on assignments 
(Graziano, Reavis, Keane, & Calkins, 2007). Emotion regulation skills promote school 
adjustment by fostering social success, inhibiting aggressive behavior and promoting 
tolerance needed during frustrating learning tasks (Cole et al., 2004). Emotion regulation 
also has been linked to social functioning in preschoolers including socially appropriate 
behavior, popularity with peers, adjustment, shyness and sympathy, all crucial features of 
maintaining positive relationships with others (Denham et al., 2003).  Children high in 
negative lability tend to have poorer social outcomes (Liew, Eisenberg, & Reiser, 2004) 
while children who effectively regulate their own emotions and emotion-related 
behaviors thrive in social interactions with peers (Denham et al., 2002).  Emotion 
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regulation may also foster prosocial behavior, an adaptive skill that facilitates social 
functioning. Eisenberg et al. (2002) reported that under-regulated children had lower 
prosocial behavior overall and used nonconstructive emotion regulation strategies while 
children categorized as optimally regulated displayed prosocial and socially competent 
behavior. Children who fail to develop skills to successfully regulate their emotions are at 
risk for poor peer adjustment (Kochanska, Murray, & Harlan, 2000) and low levels of 
prosocial behavior (Kochanska, Murray, Jacques, & Vandegeest, 1996). Maladaptive 
patterns of emotion regulation can compromise emotional and social functioning which 
may result in symptoms of psychopathology (Eisenberg et al., 2001; Kim & Cicchetti, 
2010). For children in particular, emotional dysregulation, including inappropriate or 
restricted affect, impoverished emotional awareness, and mood swings, is associated with 
internalizing disorders, such as anxiety and depression (Eisenberg et al., 2001). Similarly, 
aggression is one maladaptive way of coping with one’s own and others’ anger and can 
reflect externalizing disorders (Blair, Denham, Kochanoff, & Whipple, 2004).  
The transitional period between toddlerhood and early preschool has been 
particularly neglected in terms of emotion regulation research. Between two and five 
years of age, advances in cognitive, motor, social and language development occur which 
enable the child to develop the capacity to regulate their own emotions (Kopp & Neufeld, 
2003). During this preschool period, the brain is rapidly developing, which allows for 
expansive psychological growth and abilities (for review see Brown & Jernigan, 2013). 
The prefrontal cortex, a region implicated in complex cognitive processes and behavior 
monitoring, especially undergoes dramatic neuronal growth between 3-5 years of age 
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(Diamond, 2002). These dramatic changes in the prefrontal cortex coincide with the 
emergence of individual differences in executive function around age three (Carlson, 
Mandell, & Williams, 2004). Executive function skills (e.g., inhibitory control, working 
memory) reflect a set of higher-order cognitive processes that underlie flexible goal-
directed behaviors (Garon, Bryson, & Smith, 2008; Miyake, Friedman, Emerson, Witzki, 
& Howerter, 2000) and are particularly difficult for preschool children (Carlson & Wang, 
2007; Espy, 2004). Executive function can be considered a prerequisite for emotion 
regulation (Carlson, Moses, & Claxton, 2004; Denham & Kochanoff, 2002). Thus, while 
executive function skills are coming on line, emotion regulation capacities are also 
emerging as children are increasingly expected to exhibit greater control of their 
everyday behaviors and adjust their behavior appropriately in various contexts (Wiebe, 
Espy, & Charak, 2008). Executive function has been exhaustively studied in the 
preschool period (e.g., Zelazo & Carlson, 2012; Jones, Rothbart, & Posner, 2003), but 
emotion regulation and implications of emergent emotion regulation for developmental 
outcomes have not been extensively examined in three-year-old children.  
Infants heavily rely on caregivers to meet their emotional needs through extrinsic 
emotion regulation, the process of having the caregiver regulate the infant’s emotions 
(Bloch, Haase, & Levenson, 2014). This occurs before intrinsic emotion regulation 
develops, when the child develops the ability to form his or her own goals to regulate 
emotions (Gross, 2015). Parents who display positive affect, express affection, and 
respond appropriately to their child’s cues serve as effective emotion co-regulators in 
early childhood. These parents provide external soothing and support to guide children 
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directly as they cope with frustrating events and model self-regulatory strategies that 
children internalize to support self-soothing (Dennis, 2006). Preschool children also 
become more socialized with peers and learn social rules for managing negative and 
positive emotions (Harris, 1989). This early childhood period is an important time to 
study emotion regulation abilities because of the increasing demands at this age that 
require emotion regulation skills (e.g. sitting quietly in a classroom during story time, 
waiting your turn to play with a toy), as well as the transition from relying on a caregiver 
for emotional need to developing autonomous ways of coping in emotional situations. 
Filling the gap of emotion regulation research during the early preschool years can be 
promising in identifying children who are at risk for developing poor self-regulatory 
skills and contribute to our understanding of the complex processes by which emotions 
relate to cognition and behavior.  
Motivation for the Current Research 
Given the importance emotion regulation has for later adaptive functioning and 
psychological adjustment (Denham et al., 2003; Shipman et al., 2004), it is essential to 
examine the comprehensive role of emergent emotion regulation: early indicators that 
promote or hinder the acquisition of emotion regulation, the extent to which children are 
capable of applying emotion regulation skills, and what it means for children’s 
physiological and psychological well-being.  
First, although there are clear age-related changes that occur across development 
in emotion regulation, very little is empirically known about individual differences in 
emotion regulation among 3.5-year-old children and whether emergent emotion 
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regulation has implications for social competence at this age. We know with older 
children, parental factors (Morris et al., 2007), parent-child interactions (Robinson et al., 
2009) and poverty-related factors (Ackerman & Brown, 2010; Raver, Blair, & 
Willoughby, 2013) are associated with emotion regulatory capacities. These factors are 
likely candidates that also may be correlates of emergent emotion regulation in the early 
preschool period. However, it is also possible that when children are just learning to 
utilize emotion regulation skills, these abilities might be too undeveloped to be 
susceptible to external influences. It is unknown whether aspects of parenting or 
socioeconomic status (SES) make a difference on emerging regulatory capacities. In 
other words, do emotion regulation skills that are just beginning to come online reflect 
aspects of children’s early environment? Further, while it is established that maladaptive 
patterns of emotion regulation can be often associated with symptoms of internalizing 
and externalizing symptoms (Eisenberg et al., 2001) and poor social competency, i.e. a 
lack of sympathy (Murphy et al., 1999), socioemotional outcomes related to emergent 
emotion regulation are underexplored. While we know emotion regulation has 
implications for developmental outcomes in older children, it might be the case that 
premature emotion regulation skills may not yet be a meaningful marker of 
socioemotional functioning. The timing of when emotion regulation skills emerge may be 
what is important for developmental outcomes, therefore, it is important to know whether 
acquiring these skills at an earlier age is meaningful or not.  Better understanding of 
specific parental and environmental correlates of preschool children’s emergent emotion 
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regulation and what these early regulatory capacities mean for developing social 
competence would further our understanding of early socialization of emotions. 
Second, at a methodological level, most researchers use parent-report or 
observational measures to assess emotion regulation in young children such as parent-
child interactions, temperament assessments and child behavior checklists (see for review 
Cole, 2004). Most developmental studies that use behavioral observations focus 
exclusively on the effects of down-regulating negative emotions (e.g. Bosquet & 
Egeland, 2006; Carlson & Wang, 2007) and virtually no studies have examined the 
effects of up-regulating emotions or the effects of using both types of strategies 
interchangeably. There are two primary types of emotion regulation behaviors, down-
regulation and up-regulation. Down-regulating emotions refers to decreasing the 
experiential and behavioral aspects of both negative and positive affective states (Gross, 
Richards, & John, 2006), such as trying to calm yourself down after your boss makes you 
angry or trying to hide your joy after winning a competition out of respect for the 
competitor.  Up-regulating emotions is the ability to enhance affective states, such as 
increasing anger for the other team to fire yourself up for a competition or increasing 
your excitement when sharing great news with friends (Gross, 2015). According to Gross 
(2015), different regulation strategies have different consequences and the “best” strategy 
will depend on the characteristics of the person, situation and goals of that individual. 
The ability to effectively control negative emotions is important for adjustment, but being 
able to enhance positive emotions may be just as important for successful functioning and 
adaptation. It is unknown whether children even have the capacity to purposefully up- or 
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down-regulate positive and negative emotional expressions and whether these specific 
emotion regulation skills may relate to socioemotional functioning. Examining this may 
help determine at what point in development the capacity to expressively up-regulate 
joins the growing repertoire of regulatory strategies preschool children can utilize when 
navigating the increasing complexity and demands of their social world. 
Third, it is important to understand the link between chronic physiological stress 
and emotion regulation in preschool children and the interplay of emotion regulation with 
risk factors of stress and physiological functioning. Adaptive emotion regulation can 
attenuate the effects of negative emotionality on behavioral problems in childhood 
(Oldehinkel, Hartman, Ferdinand, Verhulst, & Ormel, 2007; Rothbart & Bates, 2006), 
demonstrating the interactive effects of emotion regulation on psychological outcomes. 
However, it is unknown how emotion regulation may influence physiological outcomes 
in terms of children’s chronic physiological stress. Stressful life factors are associated 
with higher physiological indices of stress in preschool aged-children (Evans & English, 
2002; Juster, McEwen, & Lupien, 2010). Chronic over-activation of the hypothalamic-
pituitary-adrenal axis (HPA) may lead to dysregulation of interconnected physiological 
systems, i.e. allostatic load and long-term health problems (McEwen & Stellar, 1993; 
Taylor, Way, & Seeman, 2011). More research in early childhood is needed to 
understand the mechanisms for how early accumulation of stress throughout life can lead 
to poor health outcomes. The HPA axis is still developing in the first few years of life and 
is sensitive to early experiences (Gunnar & Talge, 2008). Young children rely on their 
caregivers for help in regulating emotions and managing stress (Loman & Gunnar, 2010). 
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Parents who themselves have difficulty regulating their own stress may in turn be less 
able to help their child regulate their stress or provide protective factors from 
environmental stress (Gunnar & Talge, 2008). Emotion regulation may be particularly 
important among children who experience sociocontextual stressors, such that emotion 
regulatory abilities may serve as early protective factors from elevations in cumulative 
cortisol exposure. Children with better emotional coping skills may be better able to 
utilize regulatory strategies and down-regulate negative physiological arousal when 
exposed to enduring stressors. Work is needed to identify the extent to which children’s 
emotion regulation contributes to the interplay of sociocontextual and physiological 
functioning.  
Overview of the Current Research 
 To extend our understanding of emergent emotion regulation, the current 
dissertation research assessed typically developing 3.5-year-old children during a 
laboratory visit. In Study 1, I investigated sociocontextual correlates of emergent emotion 
regulation by examining emotion regulatory capacities in relation to parental and family-
level sociocontextual factors. Additionally, I examined the link between initial emotion 
regulation abilities and early markers of social competence. In Study 2, since there has 
not been an established method to assess preschool children’s capacity to up-regulate 
emotions, I adapted an existing experimental paradigm previously used with adults, to 
measure whether young children could intentionally up- and down-regulate their 
emotional expressions when instructed. In Study 3, I explored the extent to which 
emergent emotion regulation served as a protective factor in the context of 
  
10 
sociocontextual stressors, buffering them from elevations in hair cortisol concentration 
(HCC), an early biomarker of chronic physiological stress. Taken together, these studies 
aim to highlight the significant contributions of early environmental influences with 
individual differences in emergent emotion regulation and provide evidence that emotion 
regulation is a meaningful index of preschool children’s behavioral and physiological 
functioning.   
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PARENTAL AND FAMILY-LEVEL SOCIOCONTEXTUAL CORRELATES OF 
EMERGENT EMOTION REGULATION: IMPLICATIONS FOR EARLY 
SOCIAL COMPETENCE 
Emotion regulation, the ability to manage elicited emotions in various contexts, is 
critical for adaptive functioning and for children’s psychological well-being (Shipman et 
al., 2003).  Difficulties with emotion regulation are associated with greater levels of 
behavior problems, problems with peers, and later psychopathology (Blandon, Calkins, 
Keane, & O’Brien, 2008). Much of the research on emotion regulation development 
focuses on the period from late preschool into kindergarten because these skills have 
relevance to school readiness (Eisenberg et al., 2005; Zhou et al., 2007) and it is a time 
when children increase socialization with peers and learn to manage their emotions (Cole, 
Dennis, Smith-Simon, & Cohen, 2009). However, more research is needed in earlier 
childhood, specifically the transitional period between toddlerhood and preschool, when 
there is rapid development in cognitive domains critical to emotion regulation. For 
example, theory of mind and executive function are prerequisites of emotion regulation 
(Carlson, Moses, & Claxton, 2004; Cole et al., 2009; Denham & Kochanoff, 2002). 
Given the importance of children’s capacity for emotion regulation across multiple 
domains of social and psychological adjustment, it is essential to first identify early 
environmental factors that contribute to individual differences in emotion regulation 
skills in this early preschool period and second, to examine how emergent emotion 
regulation skills may be a marker for early social competency. 
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Emotion Regulation Construct 
 The most widely accepted theory on emotions is the functionalist approach and 
over the last few decades of developmental research, awareness of the functional role that 
emotions play has gained empirical support (see for review Bariola, Gullone, & Hughes, 
2011). This theory states that emotions serve a functional purpose by assisting in the 
initiation, maintenance, modification, and termination of relationships between an 
individual and their environment (Campos et al., 1994). The functionalist perspective 
provides a foundation for understanding that it is necessary to exercise a degree of 
management or control over our emotions in order to attain intra-personal and 
interpersonal goals (Saarni, Mumme, & Campos, 1998; Gross 1998). Within this 
approach, emotion regulation has been defined as the ability to monitor, evaluate and 
modify emotional experience or expression in accordance with the demands of the social 
environment (Saarni et al., 1998; Thompson, 1994). Effective emotion regulation 
comprises decisions on when and how to express emotions, as well as the use of 
strategies for increasing or decreasing the affective intensity or temporal duration of 
positive or negative emotions (Saarni, 1999).  
Parental and Environmental Influences on Emergent Emotion Regulation  
Parenting plays an important role in children’s development of emotion regulation 
(Morris et al., 2007; Repetti, Taylor, & Seeman, 2002; Thompson & Meyer, 2007). Many 
studies implicate the important contribution of parental responsiveness (Cassano et al., 
2007; Yap et al., 2008) and warm versus hostile parenting styles (Jaffe, Gullone, & 
Hughes, 2010; McDowell, Kim, O’neil, & Parke, 2002; Morris et al., 2002) on children’s 
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developing ability to self-regulate their emotions. However, many of these studies 
conceptualize emotion regulation differently, ranging from the level of negative affect 
displayed (Del Vecchio & Rhoades, 2010) to coping strategies used by older children 
(Jaffe et al., 2010; McDowell et al., 2002). Only a few studies have examined parenting 
behaviors and emotion regulation specifically in the 2- to 4-year-old age ranges. These 
studies typically define emotion regulation as effortful control. For example, Robinson 
and colleagues (2009) found in a sample of 1- to 3-year-olds that higher levels of positive 
parental affect during a free-play interaction was associated with more effortful control 
from the child during the interaction. Similarly, in a study with 3 year olds, maternal 
responsiveness and positive control were positively correlated with questionnaire and 
behavioral measures of child effortful control (Karreman et al., 2008). Effortful control 
has been defined as the efficiency of executive attention, including the ability to inhibit a 
dominant response and to activate a subdominant response, to plan, and to detect errors 
(Rothbart & Bates, 2006). Although effortful control often includes aspects of emotion 
regulation, it also broadly includes other cognitive skills such as inhibiting or modulating 
attention and behavior (Eisenberg, Spinrad, & Smith, 2004). Thus, it is important to 
differentiate between the broader construct of effortful control and emotion regulation 
skills in early childhood in the context of sensitive parenting. Supportive and nurturing 
early caregiving experiences (e.g. interactions rich in scaffolding behaviors, sensitivity 
and security) can provide a stimulating environment for children to acquire emotion 
regulation skills. 
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Beyond general parenting characteristics, there is some evidence that parent’s 
own emotion regulation abilities are related to their child’s developing emotion 
regulation capacities (Morris et al., 2007). Parental dysregulated emotions have been 
associated with poor social, behavioral, and emotional competence in children (Compton, 
Snyder, Schrepferman, Blank, & Shortt, 2003). Parents with psychopathology may lack 
the skills necessary to be adequate models for their children and children may develop 
similar emotion regulation strategies as their parents though internalization (Cole, Zahn-
Waxler, & Smith, 1994). Researchers argue that for a parent to be an adequate emotion 
socialization agent for the child, they themselves need to adaptively manage their own 
emotions (Bariola et al., 2011). Some emotion regulation theorists suggest that children 
imitate their parents’ emotion regulation through modeling and social referencing 
(Bridges, Denham, & Ganiban, 2004; Morris et al., 2007). To our knowledge, there have 
only been two studies conducted to test pathways of modeling emotion regulation 
abilities and both studies included samples of depressed mothers. In a study with 4- to 7-
year old children, distress was induced via experimental manipulation (Silk et al., 2006). 
Children of depressed mothers were more likely to demonstrate maladaptive emotion 
regulation strategies, such as waiting passively, while children of non-depressed mothers 
were more likely to engage in adaptive emotion regulation strategies, such as actively 
engaging in distraction (Silk et al., 2006). In another study, 8- to 13-year olds were asked 
to report on what emotion regulation strategies they would use in a hypothetical 
emotional situation. Children with depressed mothers reported fewer and poorer emotion 
regulation strategies (Garber, Braafladt, & Zeman, 1991). Given that these are the only 
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two known studies examining the relationship between parent and child emotion 
regulation, there are important gaps in this literature to address. In particular, 
investigating whether parental use of differing emotion regulation strategies have 
different implications for emergent emotion regulation. Two specific strategies are 
central to empirical research on emotion regulation, cognitive reappraisal and expressive 
suppression. Cognitive reappraisal involves construing a potentially emotion-eliciting 
situation in a way that changes the emotional impact (Lazarus & Alfert, 1964) and is 
considered an adaptive emotion regulation strategy associated with fewer depressive 
symptoms and greater life satisfaction (Gross & John, 2003). For example, during a job 
interview, one might view this experience as an opportunity to find out how much one 
likes the company, rather than a test of one’s worth. Expressive suppression involves 
inhibiting ongoing emotion-expressive behavior (Gross, 1998) and considered less 
effective in reducing the experience of emotions and related to fewer positive 
relationships and poorer self-esteem (Gross & John, 2003). For example, when a friend 
angers us, we may try to prevent further conflict by suppressing external signs of anger 
(Butler et al., 2003). Studies have yet to examine how parental use of cognitive 
reappraisal and expressive suppression relates to child emotion regulation during this 
critical period when children are first acquiring emotion regulation skills and parental 
models may be most influential. 
Family-level sociocontextual factors may also play a role in emergent emotion 
regulation skills. Stressors associated with living in poverty can compromise children’s 
emotional adjustment (Bassett, Denham, Wyatt, & Warren-Khot, 2012; Hackman & 
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Farah, 2009). Children growing up in low-income households tend to exhibit fewer and 
poorer emotion regulation skills compared to their more economically stable peers 
(Blandon et al., 2008; Brown & Ackerman, 2011; Raver, Blair, & Willoughby, 2013). 
These studies and others have demonstrated a link between poverty and the development 
of emotion regulation skills in 4- to 7-year olds, but because emotion regulation skills are 
important predictors of academic success and overall adaptive functioning, it is important 
to examine this link even earlier in childhood to better address SES gaps in achievement 
and socio-emotional adjustment. 
 One of the many factors related to poverty is chaotic households. Cumulative 
stress, lack of resources, shifting work schedules and single parenthood account for 
higher levels of chaos in low-income households compared with more economically 
advantaged households (Ackerman & Brown, 2010). Chaos in the home has been 
associated with poor self-regulation (Evans, Li, & Whipple, 2005) and stable family 
routines promote children’s self-regulation (Brody & Flor, 1997). However, most studies 
on household chaos and related outcomes typically focus on behavioral self-regulation 
(i.e. inhibitory control, effortful control) rather than emotion regulation. To our 
knowledge, there has only been one study that found an association between household 
chaos and emotion regulation in 4 year olds (Raver, Blair, Garrett-Peters, & Family Life 
Project Key Investigators, 2015). However, they operationalized emotion regulation as 
children’s difficulties managing only negative emotions (e.g. sadness, anxiety, and 
withdrawal) as reported by parents. Studies have not yet looked at how household chaos 
may relate specifically to three-year-olds’ ability to manage both positive and negative 
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emotions. This could have important implications for pinpointing a direct aspect of 
children’s environments that could be a target for intervention, regardless of SES. 
Emergent Emotion Regulation and Social Competence 
It is well established that maladaptive patterns of emotion regulation can 
compromise emotional and social functioning which may result in symptoms of 
psychopathology (Eisenberg, Cumberland, & Spinrad, 2001; Kim & Cicchetti, 2009). 
Children with internalizing symptoms, such as anxiety or depression, show emotional 
deficits including impoverished emotional awareness and dysregulated emotional 
expression (Eisenberg et al., 2001). Similarly, children with poor emotion regulation 
exhibit externalizing symptoms such as aggression and undercontrolled behaviors in 
social interaction which lead to isolation and rejection in peer contexts (Hanish et al., 
2004). While these findings and a host of others demonstrate a strong link of emotion 
regulation with behavioral and emotional problems, it is less clear how emergent emotion 
regulation skills relate to other facets of social competence, such as prosocial behavior 
and interactions with caregivers. 
A hallmark of social competence is prosocial behavior, a voluntary action 
intended to benefit another person (Grusec, Hastings, & Almas, 2011), and often 
regarded as a foundation of social development. Children who demonstrate more 
prosocial behavior often are more popular and well-liked (Chen, Chung, Lechcier-Kimel, 
& French, 2011), are more well-adjusted (Clark & Ladd, 2000) and have more positive 
relationships with peers (Spinrad et al., 2006). In a seminal paper, Eisenberg et al. (1994) 
theorized that empathetic over-arousal in situations involving negative affect results in an 
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aversive emotional state, which can lead to a focus on one’s own needs as opposed to 
addressing another individuals’ distress. Therefore, it is conceivable that those who can 
better regulate emotions and emotion-related behavior should be relatively more likely to 
experience sympathy rather than personal distress, and act in a prosocial manner 
(Eisenberg, 2000). There have only been a few studies with older children that have 
looked at the relationship between self-regulatory behaviors and prosociality. In a sample 
of 6- to 8-year olds, adults’ reports of children’s behavioral regulation were positively 
related to teachers’ and children’s reports on sympathy (Murphy et al., 1999). 
Additionally, Rothbart and colleagues (1994) found that maternal reports on their 7-year-
old children’s empathy were related to ratings of children’s effortful control. Therefore, 
there is evidence that links children’s emotion regulation skills and prosocial behavior, 
but to our knowledge this has not yet been examined in early preschool-aged children, 
when prosocial behavior is itself still developing. Prosocial behavior undergoes major 
developmental change in the first few years of life. Instrumental helping, or aiding 
another in achieving an action-based goal (Liszkowski, Carpenter, Striano, & Tomasello, 
2006) develops before empathic helping, the ability to respond to others’ emotional 
distress emerges later (Svetlova, Nichols, & Brownell, 2011). Therefore, it is important to 
address how emergent emotion regulation relates to these separate facets of prosocial 
behavior that are developmentally distinct at first.  
Finally, another important aspect of children’s social competence is their 
emotional functioning in a relational context. In early childhood, most social interactions 
are typically within a familial context, thus children’s first experiences with emotional 
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socialization are with caregivers. Most research focuses on the association of parental 
behaviors in a dyadic interaction with children’s emotion regulation development (for 
review see Morris et al., 2007). However, it is critical to also consider how children’s 
own emotion regulatory capacities may provide skills for themselves to adaptively 
interact with parents in a positive manner. In a parent-child relationship, a child who 
shows appropriate emotional connection and balance between healthy levels of 
involvement and autonomy during an interaction demonstrates good adjustment 
(Biringen, 2000). How a child behaves in the context of a parent-child interaction in 
relation to emergent emotion regulation skills has yet to be examined and may provide a 
foundation for positive social functioning.  
The Current Study 
 The transitional period between toddlerhood and preschool is a time of rapid onset 
of cognitive and socioemotional skills, and a relatively neglected area in regards to 
emotion regulation development. Additional exploration of specific parental and 
environmental correlates of children’s emergent emotion regulation and what these early 
regulatory capacities mean for developing social competence would further our 
understanding of early socialization of emotions. The aims of the current study were (1) 
to examine the unique contributions of parental and family-level factors to children’s 
emergent emotion regulation and (2) to examine the association between early emotion 
regulation skills and children’s social competence with an emphasis on both problem 
behaviors and adaptive social functioning. 
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 We hypothesized that young children whose parents showed more sensitive 
parenting during a laboratory-based interaction and had more adaptive emotion regulation 
skills would have better emotion regulation skills. We further hypothesized that higher 
SES and lower levels of household chaos would be related to better emotion regulation in 
children. Finally, we expected that children with better emergent emotion regulation 
skills would have lower levels of behavioral and emotional problems, show more 
instrumental and empathic helping, and demonstrate more positive engagement behaviors 
with their caregiver in a relational context.  
METHOD 
Participants 
 The sample included 90 children (44 female) aged 3.5 years old (M = 3.54 years, 
SD = 0.13 years) and their primary caregiver (90% mothers). Participants were from the 
greater Boston metropolitan area, recruited from a department-maintained database of 
families who had expressed interest in participating in research, from online advertising, 
and from community recruitment events. Participating children were 59.3% White non-
Hispanic, 7.7% African American, 9.9% Asian, 6.6% multiracial, and 16.5% were 
Hispanic. All children were full term singletons who had no known auditory, visual, 
neurological, or developmental disorders. Our sample included a wide range of 
socioeconomic statuses with the top 25% of our participants making over $150,000 and 
the bottom 24% qualifying for public assistance based on income (see Table 1 for 
demographics).  
Procedure 
  
21 
 This study was approved by the university institutional review board. Upon 
arrival, the primary caregiver provided informed consent. Children completed behavioral 
tasks while parents filled out questionnaires. Finally, parent-child dyads participated in a 
12-minute interaction that included a 5-minute free play, 5-minute structured play with a 
challenging wooden puzzle (Hammond et al., 2012), and 2-minute clean-up.  
Table 1 
Demographic Information  
Child age (years)  
 M (SD) 3.54 (0.13) 
Child ethnicity  
 White non-Hispanic 59.3 % 
  African American 7.7 % 
  Asian 9.9 % 
  Hispanic 16.5 % 
 Multiracial 6.6 % 
Parent education  
 % with at least a 4 year 
college degree 
82.4 % 
Annual Income  
 % household income over 
$60,000 
67.8 % 
 
Measures 
Parental factors. 
 Parent emotion regulation. The Emotion Regulation Questionnaire (ERQ; Gross 
& John, 2003) is a 10-item questionnaire on which parents reported on their perception of 
their own habitual use of two widely established emotion regulation strategies, cognitive 
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reappraisal and expressive suppression. Each item is rated on a 7-point Likert scale that 
indicates how strongly the statement applies from 1 (strongly disagree) to 7 (strongly 
agree). The cognitive reappraisal items include “When I want to feel more positive 
emotion, I change the way I’m thinking about the situation” while the expressive 
suppression items include “I control my emotions by not expressing them.” Higher scores 
on each scale indicate greater use of each emotion regulation strategy. Cognitive 
reappraisal (α = .80) and expressive suppression (α = .75) were statistically independent 
and therefore examined separately. 
Parental sensitivity. Video records of parent-child interactions were coded using 
the sensitivity subscale from the Emotional Availability (EA) Scales (Pipp-Siegel & 
Biringen, 1998). The sensitivity subscale captures appropriate and positive, affective 
exchanges between the dyad. This includes clear, accurate perceptions of emotions, 
responsiveness, ability to handle conflictual situations and awareness of timing (Biringen 
& Easterbrooks, 2012). Higher scores indicate optimal sensitivity while lower scores 
reflect emotional detachment. Two certified coders who completed the EA training 
program coded 20% of the same sample. Intraclass correlation coefficients (ICC) were 
calculated to assess interrater reliability. The ICC for parental sensitivity was .81.  
Household factors. 
Income-to-needs ratio (ITN). Parents reported their annual household income and 
the number of family members currently living in the household. To calculate ITN, we 
divided total family income by the federal poverty threshold based on the number of 
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household members. Three cases were statistical outliers and therefore winsorized to 
within 3 SDs to restore normality of distribution. 
 Household chaos. The short version of the Confusion, Hubbub, and Order Scale 
(CHAOS; Matheny, Wachs, Ludwig, & Phillips, 1995) is a widely-used 6-item parent 
report assessing the level of chaos in the home environment. Parents respond on a 5-point 
Likert scale that indicates the degree to which each description applies to their home from 
1 (definitely untrue) to 5 (definitely true). For example, “You can’t hear yourself think in 
our home.” Half of the items are reverse scored and all 6 items are averaged to create an 
overall household chaos score. Higher scores indicate greater household chaos (α = .50). 
Child emotion regulation. 
Emotion regulation checklist (ERC). The ERC (Shields & Cicchetti, 1997) is a 
24-item parent report that assesses parents’ perception of their children’s emotion 
regulation. The ERC has been validated for preschool children (Cohen & Mendez, 2009; 
Graziano et al., 2007; Izard et al., 2008). Each item is rated on a 4-point Likert scale that 
indicates the frequency of emotion related behaviors from 1 (never) to 4 (always). The 
emotion regulation subscale includes 8 items that refer to children’s ability to modulate 
emotional arousal, and includes items such as “displays appropriate negative affect in 
response to hostile, aggressive, or intrusive acts by peers” or “can say when s/he is 
feeling angry.” Negatively-weighted items were reverse-scored and averaged for a total 
score, where higher scores indicated better emotion regulation (α = .70). 
Child social competence. 
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Prosocial behavior. Three laboratory tasks assessed children’s ability to 
instrumentally or empathically help others. The following tasks are based on the methods 
in Svetlova et al. (2010) and variations of these tasks were validated with children 2- to 
4-years old (Dunfield & Kuhlmeier, 2013).  
The following tasks were integrated throughout the study. In the wrapping task, 
an experimenter showed her blanket to the child reminding the child that it made her 
warm. The experimenter suddenly acted cold with a distressed expression on her face. In 
the clipping task, a hairclip was placed near the child by a research assistant, then the 
experimenter came in with her hair in her eyes and acted frustrated as she tried to 
unsuccessfully move her messy hair away from her face. In the toy task, an experimenter 
showed her teddy bear to the child, letting the child know that it made her happy. A 
research assistant entered and whispered to the experimenter, who immediately acted sad 
and upset. Both the wrapping and clipping task reflected instrumental helping while the 
toy task measured children's ability to alleviate emotional distress. 
The experimenter provided up to eight progressively more explicit cues about her 
need or emotion and what the child could do to help her. Each cue was presented for five 
seconds. Once the child handed the target object to the experimenter, she stopped 
providing cues. The child's score was based on which cue the child retrieved the object. 
For example, if the child retrieved the object on the first cue, the child received a score of 
eight and if they retrieved the object on the last cue, the child received a score of one. 
When the child did not retrieve the object after all eight cues, they received a score of 
zero for that task. Behavior was coded from video records by two assistants who were 
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blind to the study’s hypotheses. Reliability was calculated for each coder with a primary 
coder for 20% of the video recordings. ICC was calculated to assess interrater reliability 
for the three tasks: wrapping (ICC = 1.00); clipping (ICC = .99); toy (ICC = 1.00). 
Higher scores indicate better ability to infer other's emotional or instrumental needs. Both 
the wrapping and clipping tasks were positively correlated, r(69) = .53, p < .001 and thus 
averaged to form an overall instrumental helping composite, while the toy task indicated 
empathic helping. 
Child responsiveness to the parent and involvement of the parent. Video records 
of the parent-child interactions were coded using the child responsiveness to the parent 
and child involvement of the parent subscales from the Emotional Availability Scales 
(Pipp-Siegel & Biringen, 1998). Child responsiveness to the parent refers to children’s 
ability to explore on their own and to respond to the parent in an affectively available 
way (Biringen, 2000). High scores reflect the ability to be connected in an age-
appropriate way while low scores reflect "underresponsiveness" or behavior that is overly 
connected. The child’s involvement of the parent reflects the ability to engage the parent 
in interaction by using optimal behaviors such as initiating eye contact, asking questions 
or showing the parent objects in a comfortable, positive manner (Biringen, 2000). High 
scores represent the child's ability and interest in taking initiative in the relationship while 
low scores reflect passivity or lack of interest in the relationship. The ICC was .80 for 
child responsiveness to the parent and .86 for child involvement of the parent.  
Behavioral and emotional problems. The Early-Years Strengths and Difficulties 
Questionnaire (SDQ; Goodman, 1997) is a 25-item parent report assessing psychological 
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adjustment validated for children 2-4 years of age. Parents respond on a 3-point scale (not 
true, somewhat true, certainly true) indicating the degree to which each attribute applies 
to their child. For example, “Often loses temper” or “Easily distracted, concentration 
wanders.” Current analyses used the total difficulties score, which is the sum of four 
subscales: emotion symptoms, conduct problems, hyperactivity-inattention, and peer 
problems. Higher scores indicate more behavioral and emotional problems (α = .72). 
Data Analysis 
In preliminary analyses, to control for possible effects of child and parent gender, 
we tested associations with child emotion regulation using independent samples t-tests. If 
there were any significant gender differences, it would be included as a covariate in 
further analyses. 
In the main analyses, we first tested the relationship of parent and household 
factors to children's emotion regulation using Pearson correlations. Next, to examine 
unique contributions to children's emotion regulation, any variables significantly 
correlated with children's emotion regulation were entered in a stepwise regression with 
children's emotion regulation as the dependent variable. Finally, to examine the 
association between children's emotion regulation and children's social competence, we 
used Pearson correlations to test children's emotion regulation with prosocial behavior, 
children's responsiveness to the parent, children's involvement of the parent, and 
children's behavioral and emotional problems. 
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RESULTS 
Preliminary Analyses 
 Children’s emotion regulation did not vary by gender; therefore, it was not 
included as a covariate in further analyses. Parent emotion regulation did vary by gender, 
such that fathers (M = 3.97, SD = 1.24) reported using more expressive suppression than 
mothers (M = 3.10, SD = 1.12), t(87) = 2.20, p = .03. However, parent gender was not 
related to the outcome of interest, children's emotion regulation; therefore, it was not 
included as a covariate in further analyses. For descriptive statistics for all study variable 
see Table 2. 
Parental and Household Factors in Relation to Child Emotion Regulation 
 Correlations of all variables of interest are shown in Table 3. Higher levels of 
cognitive reappraisal (r(89) = .33, p = .001) and lower levels of parent expressive 
suppression (r(86) = -.22, p = .04) related to better child emotion regulation skills. 
Parental sensitivity was not related to child emotion regulation. Additionally, higher ITN 
(r(89) = .25, p = .02) and lower levels of household chaos (r(89) = -.30, p = .004) related 
to better child emotion regulation skills. Next, child emotion regulation was regressed 
stepwise on parent cognitive reappraisal, expressive suppression, ITN and household 
chaos to assess unique contributions of these variables. The overall model was 
significant, F(3, 86) = 7.09, p < .001, and explained 20.4 % of the variance in child 
emotion regulation skills. Parent cognitive reappraisal, ITN and household chaos each 
uniquely related to child emotion regulation, demonstrating that higher levels of parent’s 
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own emotion regulation abilities, higher ITN and lower levels of household chaos related 
to more effective emotion regulation skills in children (see Table 4). 
Table 2 
Descriptive Statistics for Study Variables  
Variable name (possible range) M (SD) Min Max N 
Parent cognitive reappraisal 
(1.00 – 7.00) 
5.05 (1.01) 2.83 7.00 89 
Parental expressive suppression  
(1.00 – 7.00) 
3.19 (1.16) 1.00 6.50 89 
Parental Sensitivity (1.00 – 7.00) 5.46 (1.14) 3.00 7.00 91 
Income-to-needs ratio 4.74 (3.57) 0.16 15.94 90 
Household chaos (1.00 – 5.00) 2.04 (0.57) 1.00 3.67 91 
Child emotion regulation (1.00 – 
4.00) 
3.25 (0.40) 2.13 4.00 90 
Instrumental helping (0.00 – 8.00) 5.31 (2.02) 0.00 8.00 81 
Empathic helping (0.00 – 8.00) 3.96 (2.04) 0.00 8.00 73 
Child responsiveness to the parent  
(1.00 – 7.00) 
5.70 (1.20) 2.00 7.00 91 
Child involvement of the parent 
(1.00 – 7.00) 
5.46 (1.32) 2.00 7.00 91 
Behavioral and emotional problems 
(0.00 – 40.00) 
7.77 (4.19) 1.00 20.00 90 
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Child Emotion Regulation and Social Competence 
Child emotion regulation was related to children’s instrumental helping behavior, 
r(80) = .23, p = .04, behavioral and emotional problems, r(90) = -.46, p < .001, and child 
involvement of the parent, r(90) = .21, p = .04, but not with empathic helping or child 
responsiveness to the parent. Results demonstrate that children with better emotion 
regulation demonstrated more instrumental helping behaviors toward an experimenter, 
were reported to have fewer behavioral and emotional difficulties and showed a healthy 
balance between independent and involving behaviors while interacting with a parent. 
Table 4 
Summary of Linear Stepwise Regression Analysis of Child Emotion Regulation  
 
Variable B SE β Adjusted R² F ΔR² 
Step 1    .10 10.14** .11 
Constant 2.61 .21     
Parent cognitive reappraisal .13 .04 .33**    
Step 2    .14 7.97** .05 
Constant 2.57 .20     
Parent cognitive reappraisal .11 .04 .29**    
Income-to-needs ratio .03 .01 .23*    
Step 3    .18 7.09** .04 
Constant 3.03 .29     
Parent cognitive reappraisal .08 .04 .21*    
Income-to-needs ratio .03 .01 .23*    
Household chaos -.15 .07 -.22*    
*p < .05, **p < .01 
DISCUSSION 
We examined emergent emotion regulation in relation to parental and family-level 
sociocontextual factors, as well as the association with developing social competence. 
Three-year-old children who were being raised in higher income, less chaotic households 
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and whose caregivers used more cognitive reappraisal strategies when managing their 
own emotions, had better emotion regulation skills. Further, we found that even at this 
early stage in the development course of emotion regulation, better emotion regulation 
skills were already intertwined with social competence, relating to fewer emotional and 
behavioral problems, more instrumental helping behavior, and better emotional 
functioning in a dyadic context. Findings have implications for identifying early markers 
of emotion regulation during this transitional period when emotion regulation skills first 
begin to emerge. Fostering these parental and family-level factors early in development 
may help promote emotion regulation skills. Results support the value in targeting 
emergent emotion regulation to better understand how this critical skill contributes to the 
foundations of social competence. 
 We found that children whose parents used more adaptive emotion regulation 
strategies and fewer maladaptive strategies, had better emotion regulation skills. While a 
handful of studies with older children have identified a link between maternal mental 
health and child maladaptive emotion regulation strategies (Garber et al., 1991; Silk et 
al., 2006), it was unknown how parents’ specific emotion regulation strategy use would 
relate to young preschool children’s emotion regulation skills. Our results suggest that 
how parents utilize two empirically supported emotion regulation strategies, cognitive 
reappraisal and expressive suppression, plays a role in how well their three-year-old 
children are able to regulate their own emotions. Further, parental use of cognitive 
reappraisal uniquely contributed to children’s emotion regulation skills over and above 
parental expressive suppression, suggesting that parental cognitive reappraisal may be 
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particularly beneficial for children’s emotion regulatory capacities. This finding is 
consistent with literature linking positive outcomes with the use of cognitive reappraisal. 
Individuals who use more reappraisal strategies experience more positive emotions, are 
able to better modify their emotional expressions, and are more likely to share their 
emotions, both positive and negative, with others (Gross & John, 2003). Thus, parents 
who are better able to implement reappraisal strategies are not only likely to have better 
socioemotional functioning themselves, but are also better able to provide an atmosphere 
for their child where emotions and different ways to handle emotions are openly 
discussed. For young children who are undergoing vast and rapid neurological and 
cognitive growth, it might be most effective for them at an early age to witness 
observable emotion regulation strategies like cognitive reappraisal. Therefore, children 
whose parents use more reappraisal strategies may be benefitting from exposure to their 
caregiver engaging in active emotion regulation.  
Interestingly, we did not find a relation between parental sensitivity and child 
emotion regulation in our sample. This suggests that at this early age, broad parenting 
characteristics may not fully explain the relation between parenting and emergent 
emotion regulation, but rather that there may be something specific about a parent’s own 
active process of modifying emotions that contribute to early developing emotion 
regulatory capacities. One possible pathway through which the relation between parent 
cognitive reappraisal and child emotion regulation may manifests is through modeling. 
Morris et al. (2007) proposed that parents’ frequency, intensity, and valence of their 
emotional expression may be the mechanisms through which children learn to model 
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their parents’ emotion regulation. Early exposure to varying ranges of emotions elicited 
in a socially appropriate manner might help a child to utilize adaptive ways of regulating 
their own emotions (Morris et al., 2007). An avenue of future research includes directly 
investigating whether modeling is a mechanism through which young children learn 
about emotion regulatory processes. Additionally, improving parental emotion regulation 
strategies could be an opportunity for intervention to promote children’s emotion 
regulation skills. 
In the current sample, SES and household chaos both uniquely contributed to 
emergent emotion regulation skills, such that children living in higher income, less 
chaotic households had better emotion regulation abilities. Our finding is consistent with 
others who have found associations between poverty and emotion regulation deficits in 
children ages four and above (Blandon et al., 2008; Brown & Ackerman, 2011; Raver et 
al., 2013) as well as studies that highlight a relation between household chaos and self-
regulation (Evans et al., 2005). Expanding on these studies, our results indicate that SES 
is related to developing emotion regulation capacities even earlier in childhood than 
previous research has found. Children exposed to higher levels of household chaos and 
disorganization in the home environment had poorer emotion regulation skills. This 
builds on prior findings suggesting that families struggling with economic insecurity, and 
experiencing high levels of disorganization, crowding and noise, are linked to poorer 
cognitive abilities (Vernon-Feagans et al., 2012). Only one prior study to our knowledge 
found that greater household disorganization was predictive of children’s difficulty in 
accurately identifying emotions and ability to regulate sadness and fear (Raver, et al., 
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2015). In the current study, we found an association between household chaos and the 
ability to regulate both positive and negative emotions. Although household chaos is 
commonly referred to as a form of poverty-related adversity, it is likely that some 
families with young children who are not economically strained, also experience high 
levels of disorganization in the home. Therefore, it is important to consider household 
climate factors separately from household income when identifying early correlates of 
emotion regulation especially since household chaos can offer an opportunity for 
intervention.  
While most studies examining the behavioral correlates of emotion regulation 
abilities focus on problems and poor adjustment, our study also examined positive 
socioemotional indicators. First, we found that children with better emergent emotion 
regulation had fewer emotional and behavioral difficulties, which is consistent with 
established evidence in the field (Eisenberg et al., 2001; Kim & Cicchetti, 2010). 
Additionally, we found that children with better emergent emotion regulation showed 
more instrumental helping behavior and demonstrated more positive engagement 
behaviors when interacting with their caregiver. Although it is important to understand 
how early emotion regulation abilities can serve as a screener for problem behaviors, it is 
beneficial to consider how emergent emotion regulation may also be a marker for 
adaptive social functioning. While one might expect to find associations between emotion 
regulation and social domains later in childhood, when emotion regulation skills are more 
established, we already find a link between positive social behaviors and emergent 
emotion regulation by age three. Assessing both positive and negative behavioral 
  
34 
outcomes provides a more comprehensive lens on children’s overall behavioral 
functioning in a similar way that assessing how children manage both positive and 
negative emotions are important when addressing their emotion regulation skills.  
To our knowledge, we are the first to find this link between emotion regulation 
skills and prosocial behavior in this early childhood period when both of these capacities 
are first beginning to emerge. It is well documented that instrumental helping behavior 
has an earlier onset than empathic helping behavior (Liszkowski et al., 2006; Warneken 
& Tomasello, 2007; Zahn-Waxler, Radke-Yarrow, Wagner, & Chapman, 1992) due to 
different developmental processes. Instrumental helping derives from early-developing 
understanding of goals and goal-directed behaviors (Woodward, 1998) while empathic 
helping is related to the development of objective self-awareness and is a function of 
children’s understanding of others as psychological agents (Moore, 2007). Therefore, it is 
not surprising that we only found a relation between emotion regulation skills and 
instrumental helping in this early preschool period. The empathic helping task involved 
the child having to first process their own emotional state elicited by the distress of the 
experimenter before being able to address the experimenters’ emotional needs. This is 
more difficult than helping the experimenter achieve an action-based goal during the 
instrumental helping tasks that less likely elicited emotions from the child. Prosocial 
behaviors are the foundation of social relationship and related to a host of positive 
outcomes (Chen et al., 2011; Clark & Ladd, 2000; Eisenberg et al., 2006). Being able to 
identify emotion regulation abilities as an early marker for instrumental helping can 
support better understanding of how to promote children’s social competency. 
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While findings from our study contribute to the continually growing field on the 
development of emotion regulation, there are some limitations to our study. The ERC is a 
well-established instrument that has been widely used to measure emotion regulation 
skills in early preschool children (Chang, Schwartz, Dodge, & McBride-Chang, 2003; 
Cohen & Mendez, 2009; Izard et al., 2008) and was related to behavioral measures of 
social competence in the current study. However, it would be beneficial to include an 
observational measure of emotion regulation in addition to parental report to assess 
children’s emotion regulatory capacities at a behavioral level. In general, there is a lack 
of methodological approaches in measuring young children’s ability to manage both 
positive and negative emotions in the laboratory. Other factors that may also play a role 
in emergent emotion regulation and should be further explored are, the other parent’s use 
of different emotion regulation strategies and language skills. It is conceivable that 
different caregivers will use different emotion regulation strategies in the context of 
parenting and that parental and child language ability may be related to how well 
emotions are communicated and managed. 
Conclusions 
This study adds to the growing literature seeking to understand behavioral 
correlates of early developing emotion regulation and emphasizes that emerging emotion 
regulation skills, even at its’ earliest onset, has implications for broader social 
competence. These analyses demonstrated that early emotion regulation skills are already 
reflective of environmental risks, and have significance for domains of adaptive social 
functioning and matter for domains of adaptive social functioning. 
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Table 3 
 
Bivariate Correlations amongst Measures 
 
 1 2 3 4 5 6 7 8 9 10 11 
1. Parent cognitive reappraisal - -.11 .14 .16 -.33** .33** .14 .15 .23* .26* -.42** 
2. Parent expressive suppression  - -.02 -.08 -.001 -.22* -.24* -.21 .004 -.09 .23* 
3. Parental sensitivity   - .18 -.09 .08 .11 .10 .63** .71** -.02 
4. Income-to-needs ratio    - -.09 .26* .05 -.04 .01 .07 -.18 
5. Household chaos     - -.30** .15 .02 -.01 .01 .29** 
6. Child emotion regulation      - .23* .11 .16 .21* -.46** 
7. Child instrumental helping       - .65 .30** .18 -.05 
8. Child empathic helping 
       
 
- .21 .16 -.04 
9. Child responsiveness to the parent         - .82** -.09 
10. Child involvement of the parent          - -.16 
11. Child behavioral & emotional problems           - 
*p < .05, **p < .01 
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SHOW ME HOW YOU FEEL ON YOUR FACE: PRESCHOOL CHILDREN’S 
CAPACITY TO MODULATE EMOTIONAL EXPRESSION 
 Emotion regulation is one of the key components of psychological well-being 
(Côté, Gyurak, & Levenson, 2010) and plays a particularly important role in 
developmental outcomes. Children’s emotion regulation skills contribute to early 
academic success (Howse et al., 2003), promote social competence (Denham et al., 
2003), and are inversely related to symptoms of psychopathology (Eisenberg et al., 2001; 
Kim & Cicchetti, 2009). Emotion regulation undergoes rapid development during the 
preschool period, yet there is a lack of comprehensive methods that capture both primary 
components of emotion regulation, up-regulation and down-regulation for this age range. 
Broadly, up-regulation refers to any strategy that enhances the emotional reaction and 
down-regulation refers to any strategy that reduces from the emotional reaction (for 
review see Bonanno & Burton, 2013). Typically, researchers use parent-report or 
observational measures to assess emotion regulation in young children such as parent-
child interactions, temperament assessments and child behavior checklists (for review see 
Cole, Martin, Dennis, 2004). Further, most developmental studies that use behavioral 
observations focus exclusively on the effects of down-regulating negative emotions (e.g. 
Bosquet & Egeland, 2006; Carlson & Wang, 2007; Gilliom, 2002) and virtually no 
studies have examined the effects of up-regulating emotions or the effects of using both 
types of strategies interchangeably. According to Gross (2015), different regulation 
strategies have different consequences and the “best” strategy will depend on the 
characteristics of the person, situation and goals of that individual. The ability to 
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effectively control negative emotions is important for adjustment, but being able to 
enhance positive emotions may be just as important for successful functioning and 
adaptation. It will be important to determine at what point in development the capacity to 
expressively up-regulate joins the growing repertoire of regulatory strategies young 
children can utilize when navigating the increasing complexity and demands of their 
social world.  
It is well established in the emotion regulation literature that particular up- and 
down- regulatory strategies are more beneficial than others for a host of psychological 
and physiological health outcomes (Campbell-Sills, Barlow, Brown, & Hoffman, 2006; 
Gross & John, 2003). However, more recent findings demonstrate more nuance than 
simply considering certain emotion regulation strategies as adaptive or maladaptive (for 
review see Bonanno & Burton, 2013). The consensus has shifted to the idea that it is not 
just one emotion regulation strategy that is the “best,” but instead, the use and functional 
benefits of a specific type of emotion regulation strategy will differ across people and 
situations. What is most adaptive may be the ability to be emotionally flexible, to down-
regulate and up-regulate emotions contingent upon context (Bonanno, Papa, Lalande, 
Westphal, & Coifman, 2004). While a few studies have empirically investigated within-
individual variation of emotion regulation flexibility with adults (Bonanno et al., 2004; 
Gupta & Bonanno, 2011; Westphal, Seivert, & Bonanno, 2010), no studies have 
examined this ability with children. Given that flexibility consistently emerges as a 
crucial component of overall health and adjustment (for review see Kashden & 
Rottenberg, 2010), it is critical to understand the processes through which this key aspect 
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of emotion regulation develops in children, and how to foster its development. However, 
emotion regulation studies in early childhood typically focus on the process of down-
regulation. Thus, as a first step, we need to understand at what age children are even 
capable of emotion regulation flexibility and how this ability emerges. 
Modulating Emotional Expressivity: Enhancement and Suppression  
 Enhancement and suppression are two expressive-regulatory behaviors commonly 
referred to in the adult emotion regulation literature. Enhancement falls under the broad 
category of up-regulation, any strategy that augments the emotional reaction, while 
suppression belongs to the down-regulation category, any strategy that reduces or detracts 
from the emotional reaction (Bonanno & Burton, 2013). There is mixed evidence on the 
adaptive and maladaptive outcomes of enhancement and suppression strategies. 
Enhancing emotional expressiveness serves many social functions such as signaling 
behavioral intentions (Izard, 1991), initiating and maintaining social interactions (Ekman, 
1993), regulating and communicating internal states (Ekman & Davidson, 1993) and 
shaping social exchanges (Keltner & Kring, 1998). Enhancement of negative emotions 
like anger is also a risk factor for cardiovascular disease (Adler & Matthews, 1994). 
Suppression of emotional expression has often been associated with maladaptive 
outcomes such as decreased feelings of well-being, lower ratings on likability from peers, 
increased sympathetic nervous system activity and weakened memory (Gross & John, 
2003; Gross & Levenson, 1997; Richards & Gross, 2000). However, in adverse contexts, 
suppression of negative emotions predicts better long-term functioning (Bonanno & 
Keltner, 1997). Successful emotion regulation flexibility incorporates being able to both 
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enhance and suppress positive and negative emotions. As mentioned earlier, most 
developmental studies focus primarily on suppression of negative emotions and neglect 
the other facets.  
 The ability to modulate emotional expressions in accordance with situational 
demands has been found to be more important for adjustment than reliance on any 
specific emotion regulation strategy (Bonanno, 2001; Bonanno & Burton, 2013). 
Bonanno et al. (2004) developed a within-subjects experimental paradigm to measure 
emotion regulation flexibility. This paradigm made it possible to measure each 
participant’s ability to intentionally enhance or suppress their emotional expressions and 
compare it to their own baseline or natural expressions (Westphal et al., 2010). Three 
studies have systematically investigated the link between emotion regulation flexibility, 
using this experimental paradigm, and psychological well-being measures in adults 
(Bonanno et al., 2004; Gupta & Bonanno, 2011; Westphal et al., 2010). 
 In a sample of college students, Bonanno and colleagues’ (2004) participants 
viewed emotionally provocative images while being instructed to: behave normally with 
no one watching, enhance their expressions based on feelings the images elicited, and 
suppress their feelings from (fictional) observers that were trying to gauge their emotions 
from their facial expressions. Students who had greater difficulty enhancing positive 
emotions and an easier time suppressing positive emotions reported greater distress. 
Additionally, students who had better emotion regulation flexibility scores (i.e. the ability 
to execute the strategy instructed in each condition) reported greater adjustment two years 
later. This study was the first to provide direct empirical support that the ability to 
  
41 
modulate emotional expression on command contributed to real-world adjustment over 
and above any particular regulatory strategy (Kashden & Rottenberg, 2010). Westphal 
and colleagues (2010) extended on these findings and found that emotion regulation 
flexibility moderated the relationship between cumulative life stress and positive 
adjustment, suggesting that having better emotion regulation flexibility was a protective 
factor against the negative impact of cumulative life stress. Lastly, Gupta and Bonanno 
(2011) conducted the emotion regulation flexibility paradigm with a sample of bereaved 
and married adults. Bereaved adults with complicated grief symptoms were less able to 
enhance and suppress emotional expression compared to the married adults. Together, 
these studies highlight evidence that the degree to which adults can intentionally express 
emotions in a laboratory paradigm might account for variance in real-world social and 
psychological adjustment. It is unknown whether children even have the capacity to 
purposefully enhance or suppress positive and negative emotional expressions and 
whether these specific emotion regulation skills may relate to socioemotional 
functioning. 
 From a developmental perspective, one consideration is that being able to control 
emotion expression involves cognitive and behavioral skills (Cole et al., 2004). Emotion 
and cognition are intricately linked and dynamically work together. For example, 
emotions can help organize thinking and learning at the same time cognitive processes 
are necessary to regulate emotions (Bell & Wolfe, 2004; Carlson & Wang, 2007). The 
preschool period is a particularly vulnerable time when cognitive skills, such as executive 
functions, are rapidly developing and coming online (Carlson, Mandell, & Williams, 
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2004; Garon, Bryson, & Smith, 2008). Up- or down-regulating emotions and deliberately 
monitoring emotional expressions require additional cognitive demands in adults 
(Bonanno et al., 2004). It is unknown how early cognitive skills map onto emotion 
regulatory capacities, particularly when instructed. Thus, a first step is to determine if 
young children even have this capacity during a time when they are just beginning to 
experience dramatic cognitive changes. 
The Current Study 
 The ability to up- and down-regulate emotion contingent upon context is a 
powerful emotion regulation technique that has been associated with better mental health 
functioning in adults. There are fundamental gaps in the developmental literature such as: 
up-regulation as an expressive-regulatory strategy with children has been neglected, there 
has been no work done examining if children can intentionally enhance or suppress 
emotional expression when explicitly instructed to, and it is unknown if being able to 
control expressions on command may be related to socioemotional adjustment in 
children. The current study sought to address these gaps by administering the emotion 
regulation flexibility paradigm in a sample of preschool children, a crucial period of rapid 
emotion regulation development. The aims of the current study were (1) to assess 
whether children are capable of purposefully enhancing and suppressing their emotional 
expression in the emotion regulation flexibility task and (2) to examine whether the 
ability to enhance and suppress emotional expression on command has implications for 
children’s ability to regulate their expressive behavior in a real-world situation.  
  
43 
METHOD 
Participants 
 The sample included 61 children (32 female) aged 3.5 years old (M = 3.54 years, 
SD = 0.12 years). An additional 27 children were enrolled in the study but were excluded 
from analyses for the following reasons: technical difficulties (6 children), refused to 
participate (10 children), chose to end before task was complete (5 children), and 
inattentiveness (6 children). The children that had usable enhancement and suppression 
scores, and were included in the current analyses, did not differ on the following 
demographics compared to the group that did not have usable enhancement and 
suppression scores: maternal education, t (35) = -1.75, p = .089; gender, X2 (N = 88) = 
1.03, p = .311; or race (European American compared to non-European American), X2 (N 
= 88) = 0.55, p = .457.  All participants were from the greater Boston metropolitan area, 
recruited from a department-maintained database of families who had expressed interest 
in participating in research, from online advertising, and from community recruitment 
events. Participating children were 63.9% European American, 8.2% African American, 
8.2% Asian, 6.6% multiracial, and 13.1% Hispanic. All children were fluent in English, 
full term singletons who had no known auditory, visual, neurological, or developmental 
disorders (see Table 1 for additional demographics).  
General Procedure 
 This task was part of a larger study that was approved by the university 
institutional review board. Upon arrival, the primary caregiver provided informed 
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consent. Children completed the emotion regulation flexibility paradigm about an hour 
after arrival at the lab, as part of a series of behavioral tasks. 
Table 5 
Demographic Information  
Child age (years)  
 M (SD) 3.54 (0.12) 
Child ethnicity  
 White non-Hispanic 63.9 % 
  African American 8.2 % 
  Asian 8.2 % 
  Hispanic 13.1 % 
 Multiracial 6.6 % 
Participating parent education  
 % with at least a 4 year 
college degree 
88.5 % 
Non-participating parent education  
 % with at least a 4 year 
college degree 
81.6 % 
 
Emotion Regulation Flexibility Procedure 
This age-adapted version of the emotion regulation flexibility task was modeled 
after procedures used with adult participants in Bonanno et al. (2004). 
 Stimuli. For the current version, we first selected images from the standardized 
International Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 1999) based 
on previous images that have been used with children ages 3-6 years old (Berger et al., 
2012; Solomon, DeCicco, & Dennis, 2012). After initial piloting, the majority of these 
images did not seem to elicit emotional expressions from children, perhaps due to the 
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picture quality or ambiguous subject matter that may have been difficult for preschool-
aged children to understand. Guided by initial piloting, we identified which images from 
IAPS seemed to elicit more emotional expressions from children and selected updated 
pictures from the internet based on our observations. The set of stimuli resulted in two 
positive pictures from IAPS (Mickey Mouse #1999; child with puppy #2332), four 
negative pictures from IAPS (scary dog #1300; shark #1930; scary man #2120; crying 
child #2457), 13 positive pictures from the internet (child eating chocolate; characters 
from Doc McStuffin cartoon; characters from Caillou cartoon; children eating popsicles; 
child on swing; puppies; child hugging dog; child smiling with father; baby smiling with 
mother; team winning trophy; children celebrating birthday party; children opening 
presents; characters from Winnie the Pooh cartoon), and 11 negative pictures from the 
internet (worm in a rotten apple; spoiled food; cockroaches on food; child upset with 
parents fighting; child hurt and crying; child upset getting a vaccination; parent yelling at 
upset child; children crying; child upset after car crash; villain character from Hercules 
cartoon; child in pain at hospital). All together, we created a set of 15 positive images and 
15 negative images for a total of 30 images. Additionally, we presented each positive 
image with an audio clip of a child laughing and presented each negative image with an 
audio clip of a child crying to further elicit emotional expressions from participants.  
Task structure. Stimuli were presented to children on a 20 by 13.5-inch PC 
monitor using E-Prime 2.0. Children viewed three blocks of images, with each block 
containing five positive and five negative images (10 total images in each block) 
displayed in random order. The order of the blocks was also counter-balanced and each 
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participant was assigned to one of three possible versions. The participants were 
randomly assigned to receive enhancement or suppression instructions in two different 
orders for the last two blocks (see procedure section below). Within each block, each 
target image was displayed for 8-seconds. An onset sound played once the target image 
was displayed and an offset sound played at the end of the eight seconds. There was an 
inter-stimulus symbol that lasted 2-seconds before each target image appeared, during 
which a fixation image of a star was displayed to orient the child’s attention to the screen.  
 Procedure. Children were seated approximately 22 inches from the monitor and 
filmed from a video camera positioned in their line of vision. A female experimenter 
guided the children through the task. We adapted our procedures from Bonanno et al. 
(2004), following the same block-design but adjusted the instructions appropriately for 
our sample age. The first block was always the baseline condition to avoid any prior 
influence of up- or down-regulating emotions. Before the start of the baseline block, the 
experimenter gave the following instructions to the child: “For this game, we are going to 
look at some pictures! Keep your eyes on the screen, the blue star means a new picture is 
coming so make sure you pay attention and look at each picture.” The next two blocks 
were the enhancement and suppression conditions (order counter-balanced across 
participants). In the enhancement condition, the experimenter gave the following 
instructions to the child: “Now this time, I am going to show you some more pictures. 
When you look at each of these pictures, I want you to show me how you feel on your 
face so I can see what you are feeling. If the picture makes you feel happy or sad, show 
me as much as you can on your face so I can see what you are feeling.” In the 
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suppression condition, the experimenter gave the following instructions to the child: 
“Now this time, I am going to show you some more pictures. When you look at each of 
these pictures, I want you to hide what you feel on your face so I can’t see what you are 
feeling. If the picture makes you feel happy or sad, hide the feeling on your face as much 
as you can so I can’t see what you’re feeling.” During each block, the experimenter sat 
quietly next to the child and if the child asked questions the experimenter directed the 
child back to the computer screen. 
 Coding. Two observers blind to the order of the conditions and to the valence of 
each image, coded the videotapes of children’s emotional expressions. Coders rated both 
the children’s positive emotional response and negative emotional response to each 8-
second trial on scales ranging from 1 (no negative/positive emotion) to 5 (extreme 
negative/positive emotion), a rating scale adapted from Bonanno et al. (2004). The 
original rating scale was used with adults and ranged from 1-7, but for the current version 
we reduced the scale to 1-5 based on our pilot observations that 3-year old children 
showed a more restricted range of emotional expressions. Coders watched each videotape 
on mute because the audio would have provided information about the block instructions 
and the positive or negative audio clips accompanying each target image. In order to 
ensure that coders were blind to the block condition and valence of the trial, another 
research assistant, who was not a coder, segmented each trial in advance so coders would 
know the start and end of each trial to observe without audio. We constructed 
descriptions of each rating to help guide the coders, see Table 2 for descriptions of 
positive and negative ratings. Intraclass correlation coefficients (ICC) were calculated to 
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assess interrater reliability for positive and negative ratings for the three blocks: block 
one positive ratings (ICC = .93); block one negative ratings (ICC = .85); block two 
positive ratings (ICC = .86); block two negative ratings (ICC = .81); block three positive 
ratings (ICC = .95); block three negative ratings (ICC = .82).  
Computations of the following variables were adapted from Bonanno et al. 
(2004). For each participant, we averaged positive ratings and negative ratings separately 
for each condition. This created six variables: positive baseline, negative baseline, 
positive enhancement, negative enhancement, positive suppression, and negative 
suppression.  
Table 6 
Positive and Negative Emotional Expression Rating Descriptions 
Score Positive emotional expression ratings 
1 No indication of any change from child’s natural baseline face 
2 Any indication of a brief slight smile, 1-2 occurrences of a brief slight smile, or 
eyebrows raised in a positive manner 
3 Slight smile for 5-seconds or more; or if 3 or more occurrences of a brief slight smile 
4 1-2 occurrences of a wide teeth-showing or no-teeth showing smile (can be brief) 
5 2 or more occurrences of a wide-teeth showing or no-teeth showing smile (can be 
brief) or a wide teeth-showing or no-teeth showing smile lasting over 5 seconds, 
laughing  
Score Negative emotional expression ratings 
1 No indication of any change from child’s natural baseline face 
2 Any indication of a nose wrinkle, furrowed brow, or brief slight frown 
3 1-2 or more instances of a nose wrinkle, furrowed brow, or brief slight frown; intensity 
of behavior higher than a 2-rating 
4 Even if brief, any higher intensity (from a 3-rating) frown or furrowed brows 
5 Furrowed brows, scrunched up face, high intensity negative expression (does not have 
to be long in duration) 
 
  
49 
Disappointing Gift Task 
Children completed the Disappointing Gift task (Carlson & Wang, 2007). This 
task is designed to measure children’s ability to inhibit negative expressions upon 
receiving an undesirable gift. The experimenter presented eight toys to the child and 
asked the child to rank the toys from their favorite to their least favorite. The items 
included a variety of toys appropriate for preschoolers and a miscellaneous item such as a 
wood chip. The child is under the impression that they are getting their highest ranked 
gift but instead is presented with a wrapped package containing their least desirable gift. 
Children’s reactions to receiving their least desirable gift were video recorded for 60 
seconds. At the end of the task, children were told that there had been a mistake and were 
given their favorite toy to take home. 
Videos were coded by two independent coders using Noldus Observer software, 
based on the coding scheme of Hudson and Jacques (2014). Each child received a score 
on each of four response categories: facial expressions (e.g. frowning), vocal intonations 
(e.g. emitting negative noise), verbal utterances (e.g. asking for their favorite gift), and 
behavioral responses (e.g. shoulder shrug). For each of these categories, children received 
a score from -2 to +2. Stronger responses received a score of +/-2 and subtle responses 
received a score of +/-1. For example, a child showing a full frown received a score of -2 
for facial, but a child showing a slight smile received a score of +1. Neutral or equally 
mixed reactions received a score of 0. A total score was calculated by averaging all four 
scores. Higher scores indicated more positive responses to the disappointing gift, and thus 
better ability to inhibit negative expressions. The two coders were trained to a reliability 
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threshold of .80 kappas and 20% of videos were double coded to assess interrater 
reliability, yielding an overall kappa of .82.  
Analysis Plan  
 In preliminary analyses, group differences between male and female children in 
all conditions were assessed using independent samples t-tests. Next, we used a repeated-
measures analysis of variance (ANOVA) with condition as a within-subjects factor and 
version as a between-subjects factor to examine whether children’s performance in each 
condition (baseline, enhancement, suppression) differed depending on the stimuli or 
condition order they were assigned. Post-hoc analyses followed up significant main 
effects using Bonferroni corrections for multiple testing. If there were any significant 
differences by gender, stimulus version, or order of conditions, that variable would be 
included as a covariate in further analyses. 
 In the main analyses, we first tested whether children were able to successfully 
enhance emotional expression compared to baseline emotional expression and whether 
they were able to suppress emotional expression compared to baseline emotional 
expression. We conducted paired sample t-tests between the following four pairs: positive 
baseline and positive enhancement; negative baseline and negative enhancement; positive 
baseline and positive suppression; negative baseline and negative suppression. Next, 
using Pearson correlations, we examined how children’s performance on the different 
conditions was related to children’s ability to regulate emotion by monitoring their 
expressive behavior on the Disappointing Gift task. Finally, to examine unique 
contributions to children’s ability to monitor their expressive behavior, any variables 
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significantly correlated with Disappointing Gift task scores were entered in a linear 
regression.  
RESULTS 
Preliminary Analyses 
 There were no gender differences on any of the emotion regulation flexibility 
variables so gender was not included as a covariate in any further analyses. In the 
repeated-measures ANOVAs, there was no main effect of version or instruction order, 
and no significant interactions with any of the emotion regulation variables, so they were 
not included as covariates either.  
Enhancement and Suppression Ability 
First, we examined whether children were able to effectively enhance positive and 
negative emotional expressions (see Figure 1). Paired samples t-tests were conducted to 
compare positive baseline (M = 2.50, SD = 1.03) to positive enhancement (M = 3.05, SD 
= 1.16). There was a significant difference between these two conditions such that 
children were able to enhance positive emotional expression compared to their baseline 
positive emotional expression, t (60) = -3.86, p < .001, d = .50. Similar results were found 
comparing negative-baseline (M = 1.54, SD = 0.54) to negative-enhancement (M = 2.13, 
SD = 0.95), such that children were also able to enhance negative emotional expression, t 
(60) = -5.09, p < .001, d = .76. Overall when instructed to, children were able to 
successfully enhance their emotional expression for both positive and negative stimuli. 
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Figure 1. Mean ratings of positive and negative emotional expressions for baseline, enhancement, 
and suppression conditions. 
 
Next, we examined whether children were able to effectively suppress positive 
and negative emotional expressions (see Figure 1). Paired samples t-tests were conducted 
to compare positive baseline (M = 2.50, SD = 1.03) to positive suppression (M = 2.75, SD 
= 1.13). There was not a significant difference between these two conditions, t(60) = -
1.89, p = .06, d = .23, indicating that children did not change their positive emotional 
expression when asked to suppress emotion. Then we compared negative baseline (M = 
1.54, SD = 0.54) to negative suppression (M = 1.90, SD = 0.82) and found a significant 
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difference between these two conditions, t(60) = -3.10, p = .003, d = .52. Although 
significant, it was in a contradictory direction such that mean levels of negative 
suppression were higher than baseline levels. This indicates that children were actually 
enhancing their negative emotional expressions rather than suppressing them, suggesting 
that children were unable to suppress their negative emotional expression as instructed. 
Therefore, we concluded it was not valid to consider children’s suppression scores in any 
further analyses, as they did not demonstrate capacity to suppress emotion. Thus, we 
could not compute an overall emotion regulation flexibility score. Subsequent analyses 
only involved baseline and enhancement scores. 
Associations between Emotion Regulation Flexibility and Disappointing Gift Scores 
 Next, we were interested in whether children’s emotional expressivity during 
baseline or enhancement conditions was related to children’s ability to regulate their 
expressive behavior in a realistic situation, receiving an undesirable gift. We conducted 
Pearson correlations and found that less emotional expression during negative baseline 
conditions (r(59) = -.27, p = .04) and more emotional expression during positive 
enhancement conditions (r(59) = .32, p = .01) were related to a higher score on the 
Disappointing Gift task. Finally, scores on the Disappointing Gift task were regressed on 
negative baseline and positive enhancement to assess unique contributions of these 
variables. The overall model was significant F(2, 58) = 5.98, p = .004, and explained 
17.6% of the variance in the Disappointing Gift task. Negative baseline (β = -.27, p = .03) 
and positive enhancement (β = -.32, p = .01) each uniquely contributed to children’s 
scores on the Disappointing Gift task. In other words, less spontaneous negative 
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emotionality and more positive emotion on command were associated with a better 
ability to monitor their expressive behavior on the Disappointing Gift task.  
Suppression post-hoc analyses. We noticed that during the suppression 
condition of the emotion regulation flexibility paradigm, some children were using their 
hands to cover their face, turning their face away from the computer, or putting their face 
on the table. We speculated that since the suppression condition instructions contained 
the word “hide” some children were following directions in a literal manner and 
misinterpreting the meaning of the suppression instructions. Therefore, we coded these 
behaviors specifically during the suppression condition to see how prevalent this reaction 
was for this age group, and whether those who did not demonstrate hiding behaviors were 
capable of emotion suppression. 
Twenty-one children (23.9%) displayed at least one hiding behavior during the 
suppression condition. About half of these children repeated the hiding behavior, with the 
proportion of trials spent in hiding behaviors averaging 51.5% (SD = 2.27) for those who 
repeated the behavior. If we excluded the children who showed hiding behaviors (n = 21) 
and only include children who did not show any hiding behaviors (n = 40), the ability to 
suppress was still not evident. Children without hiding behaviors showed more negative 
emotional expression (M = 1.98, SD = .94) compared to negative baseline (M = 1.62, SD 
= .60). In other words, they were still enhancing negative emotions when asked to 
suppress, t(39) = -2.24 p = .03, d = .47. Lastly, there was not a significant difference 
between positive suppression (M = 2.62, SD = 1.13) and positive baseline (M = 2.45, SD 
= 1.02), t(39) = -.97 p = .34, d = .16. Thus, even excluding the children who may have 
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misinterpreted the suppression instructions, the remaining children were still unable to 
suppress either positive or negative emotional expression when explicitly instructed.  
DISCUSSION 
We examined whether preschool-aged children were capable of enhancing and 
suppressing their emotional expression when explicitly instructed to during an emotion 
regulation flexibility paradigm and whether performance during this task was related to 
emotion regulation in a real-world situation. Three-year-old children completed a 
modified emotion regulation flexibility paradigm that has been previously assessed with 
adults, to measure within-individual variations in enhancing and suppressing emotional 
expression on command (Bonanno et al., 20014; Gupta & Bonanno, 2011; Westphal et 
al., 2010). We found that when instructed to, children could successfully enhance both 
positive and negative emotions, but were unable to intentionally suppress either positive 
or negative emotions. Further, we found that children who generally showed fewer 
negative expressions to emotionally-eliciting stimuli and better able to enhance positive 
emotions on command were more successful in inhibiting their disappointment upon 
receiving an undesirable gift.  
This is the first study to systematically explore whether children can up- and 
down-regulate emotional expressions on command. Findings also contribute to a gap in 
the emotion regulation literature by incorporating measures of up-regulation in addition 
to measures of down-regulation. We found that children were able to enhance both 
positive and negative emotions when given explicit instructions in an experimental 
paradigm. The preschool period is a time of rapid emergence and improvement of 
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emotion regulation capacities (Carlson & Wang, 2007). Being able to identify what 
strategies children are able to implement in a laboratory task may help us better 
understand what strategies children have the potential to use in real-life situations, which 
may have implications for their socioemotional functioning and psychological 
adjustment. Typical laboratory assessments of children’s emotion regulation strategies 
involve observing emotionally reactive behavior in natural situations, such as parent-
child interactions (Cole et al., 2004). That method provides valuable information on how 
children organically respond to exciting or frustrating events, and how they modulate 
their emotional experience through expressive behavior. Our findings supplement this 
research by providing initial evidence that by three years of age, children can also 
intentionally control their emotional expressions in terms of enhancing positive and 
negative expressions. 
We also found that preschool children were unable to suppress either positive or 
negative emotional expressions on command. Instead, they actually enhanced their 
negative expressions when told to down-regulate their feelings, and did not alter positive 
expressions. Although this does not indicate that children are unable to down-regulate 
emotional expressions, it highlights that children at this age might not be able to 
specifically suppress emotional expressions when given explicit instructions. This comes 
in contrast to developmental studies that find children can suppress emotional 
expressions in observational settings (e.g. Bosquet & Egeland, 2006; Carlson & Wang, 
2007). Perhaps this age is too young to intentionally mask feelings when told to because 
it involves more cognitive demands, such as having to inhibit natural emotional reactions 
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in addition to remembering the instructions to remain expressively neutral. Between 3 
and 6 years of age, children experience rapid gains in executive function skills (Carlson, 
Mandell, & Williams, 2004) as their prefrontal cortex undergoes dramatic neuronal 
growth (Diamond, 2002). Being able to suppress emotional expressions on command 
may come online later in development after the onset of executive function skills such as 
inhibitory control and working memory. Perhaps at this young age, simply discussing 
emotional responding to the pictures primed children to be more emotive. The 
combination of having underdeveloped inhibitory control skills in addition to greater 
attention of their emotional responses may have actually increased preschool children’s 
emotional expressions during the suppression conditions.  
About a quarter of our sample showed physical hiding behaviors during the 
suppression condition, which provides reason to believe that children at this age 
misinterpreted our instructions and could only follow literal directions of “hiding” their 
feelings. Even those who did not literally show hiding behaviors were not able to 
suppress emotion on command either, however, it is difficult to know whether they 
understood the instructions or not. Future studies that use the emotion regulation 
flexibility paradigm with three-year-olds should consider scaffolding instructions even 
more than the current study (e.g. ask them to not smile when they see a positive picture). 
Providing more explicit commands may minimize task demands and allow children to 
show their potential in being able to intentionally suppress a specific expression. 
Especially at an age when inhibitory control skills are just beginning to emerge, 
suppressing emotional expressions on command may be more difficult for preschool 
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children. Additional scaffolding of more explicit commands may disambiguate whether 
children are capable of emotion suppression on command at all or if inhibitory control 
skills are not yet established enough at this age to intentionally suppress emotions. Better 
scaffolding may also disentangle the possibility that perhaps some children may just not 
have been emotive enough to have an emotional expression to suppress.  
 With evidence that young children are able to up-regulate emotional expressions 
on command, we were interested in whether their enhancement ability specifically related 
to more success on the Disappointing Gift task, a realistic situation involving emotion-
regulation skills. We found that children who could up-regulate their positive emotional 
expression on command were also able to minimize their observable disappointment 
when given their least desired prize. Results suggest that children who show more control 
over up-regulating their positive emotional expression in an experimental setting may 
have better adaptive emotion regulation strategies in a more realistic scenario. The 
Disappointing Gift task has been well-validated in developmental research to assess 
children’s control over their expressive behavior and has real-world implications. It has 
been linked to several aspects of social functioning in preschoolers, including social 
adjustment, sympathy, and popularity with peers (Carlson & Wang, 2007). Being able to 
control negative emotionality has been identified as a vital aspect of socioemotional 
competence and a crucial skill for successful positive engagement and self-regulation 
during peer interactions (Denham et al., 2003). Further, we found that children who 
showed less spontaneous negative emotionality before being asked to enhance or 
suppress their emotional expressions (i.e. baseline condition) also had more adaptive 
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emotion regulatory behaviors on the Disappointing Gift task. This finding is consistent 
with other studies that have found a link between uncontrolled negative emotionality and 
detriments to children’s social interactions (Denham, Blair, Schmidt, & DeMulder, 2002; 
Rydell, Berlin, & Bohlin, 2003), suggesting that children who are more labile in negative 
emotional expressions may be at risk for poorer social competency. The fact that both 
spontaneous negative emotionality and intentional positive up-regulation related to 
performance in a real-world situation underscores the value of this experimental task. 
Solely relying on observational studies of suppression would make it difficult to 
disentangle the extent to which better scores either reflect a child having less emotional 
lability to begin with or a child actively regulating emotional expressions. The current 
findings suggest that both play a role. Taken together, our findings highlight that 
children’s ability to willfully up-regulate emotions and their underlying emotionality both 
play a role in their natural emotion regulatory behaviors, which may have implications 
for their real-world adjustment. 
 Findings from the current study suggest that intentional emotion up-regulation 
may be an early emerging ability that comes online sooner in development than emotion 
down-regulation. Perhaps before a child can willfully suppress an emotion, the child 
needs to first be able to truly recognize the particular emotion, which goes hand in hand 
with enhancement. Longitudinal work is needed to truly address which ability emerges 
first. Given that emotion up-regulation is associated with adaptive emotion regulation 
strategies, it is important for future research to also investigate whether emotion up-
regulation is associated with early markers of socioemotional functioning (e.g. behavioral 
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problems, prosociality). If emotion up-regulation is related to children’s psychological 
well-being, parents and teachers may be able to encourage children to be more 
emotionally expressive in appropriate situations, especially enhancing positive emotions. 
Fostering enhancement of emotion expression early in development, might be beneficial 
for building adaptive social relationships, but future research is needed to empirically 
address this question. 
 Another important consideration is understanding the cultural context in which 
different emotional expressions are controlled and modified. Being able to up- and down-
regulate emotions may be culturally determined and serve different functional purposes 
depending on children’s cultural backgrounds. For example, Asian societies discourage 
emotional expressions of anger because it threatens authority and relationship harmony 
(Kitayama & Markus, 1995) while Western societies accept socially acceptable 
expressions of anger because it protects individual rights and freedoms (Stearns & 
Stearns, 1986). Thus, children’s ability to modulate their experience of emotion through 
expressive behaviors may be reflective of their cultural backgrounds and this may be 
related to varying adaptive and maladaptive outcomes. There is evidence of cross-cultural 
differences in the timing of executive function development, such that Chinese 
preschoolers were about six months more advanced than U.S. preschoolers on inhibitory 
control and attention tasks (Lan, Legare, Ponitz, Li, & Morrison, et al., 2011). Future 
studies should investigate whether the developmental emergence of intentional emotion 
up- and down-regulation also varies as a function of cultural values.  
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 The current study includes many methodological advantages. Modifying a within-
subjects experimental design created by Bonanno et al. (2004) provided an objective, 
standardized measure of emotion expressive behavior. Additionally, we systematically 
examined both up- and down-regulation for negative and positive emotions separately. 
This allowed for a more nuanced understanding of what emotional valence preschool 
children were capable of enhancing or suppressing on command. While our sample was 
ethnically diverse, it was a U.S. population and parents were relatively well-educated. 
Therefore, our findings may not generalize to other populations of varying cultures and 
socioeconomic backgrounds, and future studies should incorporate a more comprehensive 
sample of varying demographics. 
Conclusions 
 The present investigation reports the first empirical efforts to examine the ability 
to up- and down-regulate emotion on command in preschool children, adding to the 
growing literature seeking to understand early emerging emotion regulation capacities. 
Results yield initial evidence that preschool children are capable of intentionally up-
regulating emotional expression on command, which is related to their emotion 
regulation strategies in a real-world context. Preschool children were unable to 
intentionally down-regulate emotional expression on command, suggesting it may be a 
later emerging ability that requires more developed executive function. Findings 
highlight that the capacity to up-regulate emotions willfully is part of children’s 
repertoire of regulatory strategies from very early in development, which provides a more 
comprehensive picture of emotion regulation development in early childhood. Further 
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research is needed to understand how this specific emotion regulation strategy relates to 
socioemotional adaptation.  
 
  
63 
CHILD EMOTION REGULATION MODERATES THE ASSOCIATION 
BETWEEN PARENT AND CHILD HAIR CORTISOL CONCENTRATIONS 
Early childhood exposure to psychosocial stressors has been linked to later health 
outcomes. One proposed mechanism to help explain this association is chronic over-
activation of the hypothalamic-pituitary-adrenocortical (HPA) axis, of which the end 
product is the stress hormone cortisol (Karlén et al., 2015; King & Hegadoren, 2002). 
Long-term exposure to cortisol elevations may contribute to dysregulation of 
interconnected physiological systems, referred to as allostatic load (McEwen & Stellar, 
1993; Wosu, Valdimarsdóttir, Shield, Williams, & Williams, 2013). Allostatic load 
predicts long-term physiological functioning, morbidity and mortality (Danese & 
McEwen, 2012; Taylor, Way, & Seeman, 2011). More research is needed to understand 
the mechanisms through which early accumulation of stress can lead to poor health 
outcomes throughout life. Hair cortisol concentration (HCC) has been established as an 
early biomarker of cumulative exposure to physiological stress (Russell, Koren, Rieder, 
& Van Uum, 2012). Elevated child HCC has been related to increased stressful life 
events (Vanaelst et al., 2013). Prior studies have also established that higher parent HCC 
and lower socioeconomic status (SES) are related to increased HCC in young children 
(Flom, St. John, Meyer, & Tarullo, 2017; Karlén et al., 2013; Ouellette et al., 2015; Kao, 
Doan, St. John, Meyer, & Tarullo, 2018; Vaghri et al., 2013; Vliegenthart et al., 2016). 
To promote healthy cortisol functioning, it is critical to investigate individual 
characteristics within the child that may mitigate or strengthen known risk factors for 
chronic physiological stress.  
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Emotional Reactivity and Regulation 
Particularly during the preschool period, children undergo rapid changes in 
emotion regulation and reactivity (see for review Cole, Martin, & Dennis, 2004). It is 
well established that maladaptive patterns of emotion regulation and dysregulated 
emotional expression can compromise socioemotional functioning which may result in 
symptoms of psychopathology (Eisenberg et al., 2001; Kim & Cicchetti, 2009). Research 
suggests that the greatest risk for poor psychosocial functioning occurs when children are 
highly reactive in emotionally arousing situations, show more negative rather than 
positive emotional expressions, and have maladaptive emotion regulation strategies 
(Eisenberg, Fabes, Gunthrie, & Reiser, 2000). Further, children who are more adept at 
regulating the experience of emotion depending on contextual demands have better 
coping skills when faced with everyday stressors (Lengua, 2002). Thus, it is conceivable 
that more adaptive emotion regulation may be associated with lower cortisol levels over 
time. To our knowledge, no studies have examined the direct relationship between 
emotion regulation and HCC.  
There are two components to consider when addressing children’s emotional 
capacities: regulation and reactivity. Emotion regulation refers to the internal and external 
processes that modulate emotional experiences to meet situational demands and achieve 
goals (Cole, Martin, & Dennis, 2004; Gross & John, 2003). Emotional reactivity reflects 
the characteristic threshold, intensity, and duration of affective arousal (Rothbart & 
Bates, 2006). While related, emotional reactivity and regulation uniquely contribute to 
the prediction of children’s psychosocial functioning (Rydell, Berlin, & Bohlin, 2003).  
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Although it is well established that deficits in emotion regulation and higher 
levels of negative emotional expression are related to behavioral socioemotional 
difficulties (Keenan, 2000; Shipman, Schneider, & Brown, 2004), it is less clear how 
emotion regulation and reactivity are associated with HCC. Emotion regulation and 
reactivity may be particularly important among children who experience sociocontextual 
stressors, such that emotion regulatory abilities may serve as early protective factors from 
elevations in HCC. Children with better emotional coping skills may be better able to 
utilize regulatory strategies and down-regulate negative physiological arousal when 
exposed to enduring stressors. Work is needed to identify the extent to which children’s 
emotion regulation and reactivity contribute to the interplay of sociocontextual and 
biological stress. 
Parent and Child Hair Cortisol 
 Growing evidence indicates that parent and child HCC are associated in infancy 
(Flom et al., 2017; Karlén et al., 2013), the preschool period (Kao et al., 2018), and later 
childhood (Ouellette et al., 2015). Despite this established link between parent and child 
chronic physiological stress, less is known about how this association may differ as a 
function of individual characteristics, such as children’s emotion regulation and 
reactivity. Young children rely on their caregivers for help in regulating emotions and 
managing stress (Loman & Gunnar, 2010). Greater parenting stress has been related to 
higher child HCC (Palmer et al., 2013). Parents who have difficulty regulating their own 
stress may in turn be less able to help their children regulate stress (Gunnar & Talge, 
2008). Thus, children who have better emotion regulation strategies might have better 
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coping skills in the context of high parental stress, potentially buffering them from 
elevated levels of cumulative cortisol exposure. Conversely, children who are highly 
reactive in emotionally arousing situations may not have the emotional control to 
adaptively respond in the context of high parental stress, potentially leaving them more 
vulnerable to physiological dysregulation. 
Sociocontextual Risk and Child Hair Cortisol  
 Sociocontextual stressors, such as SES, have been linked with higher 
physiological indices of stress in children (Evans & English, 2002; Juster, McEwen, & 
Lupien, 2010).  Lower SES (consisting of parent education, parent occupational prestige, 
and income-to-needs ratio) was related to a flatter diurnal salivary cortisol slope and 
higher HCC in one-year-olds (Flom et al., 2017). Poorer maternal education and lower 
neighborhood SES have been correlated with higher HCC in preschool and older children 
(Vaghri et al., 2013; Vliegenthart et al., 2016). SES and salivary cortisol have been 
examined more extensively in early childhood and show similar patterns: lower SES is 
associated with higher basal salivary cortisol (e.g. Clearfield, Carter-Rodriguez, Merali, 
& Shober, 2014; Lupien, King, Meaney, & McEwen, 2000). Collectively, this research 
suggests that low SES is a risk factor for early physiological dysregulation, indexed by 
both chronic and acute cortisol levels. While we expect a negative association between 
SES and child HCC, what is important to understand is whether there are differences in 
HCC for children in low SES environments who have better emotional coping abilities. 
Children in poverty are more likely to be exposed to stressors such as residential 
instability, higher levels of neighborhood and family violence, and psychological distress 
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among caregivers which can compromise children’s psychological and physiological 
functioning (Gershoff et al., 2007). How well children are able to cope with these 
stressors may dampen or strengthen the relationship between SES and children’s HCC. 
Examining the moderating role of emotion regulation and reactivity on the interplay of 
environmental and chronic physiological stress may help elucidate risk or protective 
factors within the child in the context of poverty.  
The Current Study 
 Early chronic physiological stress has enduring impacts on children’s physical 
and mental health outcomes. Parental biological stress and SES have been identified as 
early risk factors for elevated cumulative cortisol exposure in early childhood. Not yet 
explored, however, are individual child factors, such as emotion regulation and reactivity, 
that may directly relate to HCC levels or may contribute to the interplay of 
sociocontextual and chronic physiological stress. The aims of the current study were (1) 
to examine emotion regulation and reactivity as correlates of child HCC, and (2) to test 
whether emotion regulation and reactivity moderated the relationships between parent 
and child HCC, and between SES and child HCC. We hypothesized that poorer emotion 
regulation and increased emotion reactivity would relate to elevated levels of child HCC. 
We also predicted that the association between parent and child HCC, as well as SES and 
child HCC, would differ as a function of emotion regulation and reactivity. Given the 
detrimental health outcomes related to allostatic load, it is crucial to identify individual 
child characteristics that may buffer children from the enduring effects of sociocontextual 
stressors on chronic physiological stress. 
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METHOD 
Participants 
 Ninety-one children were enrolled in the study, but five children did not provide 
useable hair cortisol values and were excluded from analysis. This resulted in a final 
sample of 86 children (44 female) aged 3.5 years old (M = 3.54 years, SD = 0.13 years) 
and their primary caregiver (78 mothers and 8 fathers). Participants were from the greater 
Boston metropolitan area and were recruited from a department-maintained database of 
families who had expressed interest in participating in research, from online advertising, 
and from community recruitment events. Participating children were 60.5% European 
American, 5.8% African American, 9.3% Asian, 7.0% multiracial, and 17.4% Hispanic. 
All children were full term singletons who had no known auditory, visual, neurological, 
or developmental disorders. Our sample included a wide range of socioeconomic statuses 
with the top 25% of our participants making over $150,000 and the bottom 24% 
qualifying for public assistance based on income (see Table 1 for demographics).  
Table 7 
Demographic Information  
Child age (years)  
        M (SD) 
 
3.54 (0.13) 
Child ethnicity  
      European American 60.5% 
       Black 5.8% 
       Asian 9.3% 
       Hispanic 17.4% 
       Multiracial 
 
7.0% 
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Participating parent 
education 
 
(% with at least a 4-year 
college degree) 
 
82.6% 
Non-participating parent 
education 
 
(% with at least a 4-year 
college degree) 
 
77.7% 
Annual Income  
(% household income 
over $60,000) 
 
69.4% 
 
Procedure 
 This study was approved by the university institutional review board. Upon 
arrival, the primary caregiver provided informed consent. Hair cortisol samples were 
collected from both the child and parent and the parent filled out questionnaires. 
Measures 
Hair cortisol. Hair cortisol measurement procedures followed our validated 
methods (Davenport et al., 2006; Meyer et al., 2014). Hair samples were collected from 
both parent and child and were then assayed to determine HCC. Samples of 3 cm length  
from the scalp and weighing 15-30 mg were cut from the posterior vertex of the head. 
Because washing, hair coloring, or hair straightening may affect HCC (Hoffman et al., 
2014), parents were asked about their own and their child’s hair history including the 
frequency that the hair got wet. Human scalp hair grows at approximately 1 cm per 
month (LeBeau, Montgomery, & Brewer, 2011), so the 3 cm sample indexed cortisol 
output over the past 3 months. Hair samples were stored in plastic tubes labeled with 
  
70 
subject ID, and were frozen at -20° C until cortisol analysis. Hair samples were weighed, 
washed twice with isopropanol to remove contaminants, dried, and ground into a fine 
powder. Cortisol was extracted into methanol, which was then evaporated, and the 
residue was reconstituted in assay buffer. Reconstituted extracts were analyzed for 
cortisol using a sensitive and selective commercially available enzyme immunoassay 
(Salimetrics, LLC; Carlsbad, CA). Assay readout was converted to pg cortisol per mg of 
dry hair weight. Both intra- and inter-assay coefficients of variation were approximately 
10%. 
Raw HCC levels for children (M = 35.27, SD = 80.63) and parents (M = 13.57, 
SD = 24.40) were natural log transformed because the data were not normally distributed. 
Most parents in this sample provided useable HCC values (95.6%). Of those without 
useable HCC, one parent declined hair cortisol collection and three samples were lost 
during processing. Most children also had useable HCC (94.5%). Of those without 
useable HCC, one sample was excluded due to biologically implausible HCC values 
(1,218.0 pg/mg), one parent declined child hair cortisol collection and three samples were 
lost during processing. Parent’s HCC was unrelated to frequency of washing (Spearman’s 
rho = .05, p = .674), color treatment (t(84) = .24, p = .814), or hair straightening (t(84) = -
.20, p = .839). Frequency of washing was also unrelated to children’s HCC (Spearman’s 
rho = .15, p = .171). Therefore, it was not necessary to correct for variation in hair care 
habits. 
 Socioeconomic status (SES) composite. The following three indicators were 
standardized and averaged to create a comprehensive SES composite.   
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 Income-to-needs ratio (ITN). Parents reported their annual household income and 
the number of family members currently living in the household. To calculate ITN, we 
divided total family income by the federal poverty threshold based on the number of 
household members. Three cases were statistical outliers and therefore winsorized to 
within 3 SDs to restore normality of distribution.  
 Parent education. The highest level of education from both parents was coded on 
a scale from one to ten (1 = no education to 10 = graduate school). Codes were 
standardized and averaged to create a combined parent education composite. 
Occupational prestige. Occupational prestige was coded for each parent using the 
Job Zone coding scheme from the Occupational Information Network (O*NET, 
http://www.onetonline.org/help/online/zones), which ranks U.S. Census-based 
occupational categories on a 1 – 5 scale based on the education, experience, and training 
required. Codes were standardized and averaged to create a combined parent 
occupational prestige composite. 
Emotion regulation behaviors. The primary caregiver completed the Emotion 
Regulation Checklist (ERC; Shields & Cicchetti, 1997) to report on their child’s emotion 
regulation and reactivity. The ERC has been validated for preschool children (Cohen & 
Mendez, 2009; Graziano et al., 2007; Izard et al., 2008). The measure is composed of 24 
items rated on a 4-point Likert scale that indicates the frequency of emotion related 
behaviors from 1 (never) to 4 (always), and yields two subscales: negativity/lability and 
emotion regulation. The negativity/lability subscale, indexing emotional reactivity, 
includes 16 items that assess children’s tendency to become distressed, and includes 
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items such as “is easily frustrated” and “exhibits wide mood swings.” The emotion 
regulation subscale includes 8 items that refer to children’s ability to modulate emotional 
arousal, and includes items such as “displays appropriate negative affect in response to 
hostile, aggressive, or intrusive acts by peers” or “can say when s/he is feeling angry.” 
Negatively-weighted items were reverse-scored and items corresponding to each subscale 
were averaged to yield two total scores for emotion reactivity (α = .74) and emotion 
regulation (α = .70), where higher scores reflected greater negative emotional reactivity 
and better emotion regulation respectively.  
Analysis Plan 
 In preliminary analyses, gender was tested as a potential covariate to determine 
whether it needed to be controlled for in subsequent analyses. Group differences between 
male and female children in HCC, emotion reactivity, and emotion regulation were 
assessed using independent samples t-tests. Group differences between male and female 
parents in HCC were also assessed using independent samples t-test.  
 In the main analyses, we used Pearson correlations to examine relations of child 
HCC to parent HCC and SES, to assess risk factors of children’s chronic physiological 
stress. Next, Pearson correlations were conducted to test the relations of child HCC to 
emotion regulation and emotion reactivity. Finally, to examine the extent to which 
children’s emotion regulation and reactivity served as protective factors in the context of 
a sociocontextual stressor, we tested emotion regulation and reactivity as moderating 
factors. Moderation analyses were conducted using ordinary least squares path analysis 
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(Hayes, 2013) where significant effects were estimated using bias-corrected bootstrap 
confidence intervals at the 95% level and based on 5,000 samples.  
RESULTS 
Preliminary Analyses 
 Natural log transformed values of HCC were used in all analyses. Child gender 
was not associated with child HCC, emotion regulation or emotion reactivity, and thus 
was not included as a covariate in further analyses. Parent’s gender was not associated 
with parent HCC levels and was also not included as a covariate.  
Emotion Regulation, Emotion Reactivity, and Child HCC 
 Child HCC was not related to emotion regulation, r(85) = .07, p = .53 or emotion 
reactivity, r(85) = .10, p = .36. Consistent with prior work (Blandon, Calkins, Keane, & 
O’Brien, 2008), emotion regulation and emotion reactivity were related but distinct 
constructs, r(90) = -.34, p = .001. 
Moderating Role of Emotion Regulation and Reactivity on Parent and Child HCC 
 Parent and child HCC were strongly correlated, r(84) = .58, p < .001 (see Figure 
2a). To understand whether children’s emotion regulation or emotion reactivity 
moderated the association between parent and child HCC, ordinary least squares path 
analysis (Hayes, 2013) was conducted. Parent HCC was the independent variable, 
emotion regulation and reactivity were entered in the model as potential moderators, and 
the dependent variable was child HCC. As shown in Table 2 and Figure 3a, a conditional 
process model (F(5, 78) = 9.44, p < .001) yielded a main effect of emotion regulation on 
child HCC (b2 = 1.53, p = .03, CI: 0.16 – 2.90), and a significant parent HCC x emotion 
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regulation interaction (b4= -.77, p = .02, CI: -1.43 – -0.11), revealing a conditional effect 
of parent HCC on child HCC. The parent HCC x emotion regulation interaction 
accounted for 4.3% of the variance and significantly improved the model, F(1, 78) = 
5.40, p = .02. Examination of estimated marginal means revealed that for children with 
high levels of emotion regulation, there was no relationship between parent and child 
HCC. However at lower levels of emotion regulation, there was a positive association 
between parent and child HCC. Emotion reactivity was not a significant moderator in the 
model. Thus, the relationship between parent and child HCC varied depending on 
children’s emotion regulation skills but not on levels of negative emotional reactivity (see 
Figure 4a). 
 
Figure 2a. Scatterplot showing the relationship between parent HCC and child HCC, r(84) = .58, 
p < .001. 
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Figure 3a. A conditional process model between parent and child HCC, (F(5, 78) = 9.44, p 
< .001), yielded a main effect of emotion regulation on child HCC (b2 = 1.53, p = .03, CI: 0.16 – 
2.90), and a significant parent HCC x emotion regulation interaction (b4= -0.77, p = .02, CI: -1.43 
– -0.11). 
 
 
Figure 4a. Estimated marginal means for child HCC by emotion regulation as a function of 
parent HCC, 1 SD below and 1 SD above the mean. Among children with poorer emotion 
regulation skills, child HCC was closely linked to parent HCC, while for children with better 
emotion regulation skills, the slope was flatter. 
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Table 8 
Model Coefficients and Summary Information for Moderation Model of Parent HCC and 
Child HCC 
 
Moderating Role of Emotion Regulation and Reactivity on SES and Child HCC 
 SES and child HCC were correlated, r(85) = -.39, p < .001 (see Figure 2b). 
Ordinary least squares path analysis (Hayes, 2013) was again conducted to examine 
emotion regulation and emotion reactivity as potential moderators on the association 
between SES and child HCC. This time, SES was the independent variable, emotion 
regulation and reactivity were entered in the model as potential moderators, and the child 
  Child HCC   
 
Antecedent 
 
 
Coeff. 
 
SE 
 
p 
Parent HCC b1 2.66 1.50 .08 
 
Emotion regulation 
 
b2 1.53 0.69 .03 
Emotion reactivity b3 -.61 .87 .49 
Parent HCC x Emotion regulation b4 -0.77 0.33 .02 
Parent HCC x Emotion reactivity b5 0.24 0.34 .48 
Constant  -2.38 3.39 
 
.49 
 
 
 
 
 
R2 = .38 
F(5, 78) = 9.44, p < .001 
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HCC was the dependent variable. As shown in Table 3 and Figure 3b, a conditional 
process model (F(5, 79) = 4.84, p = .001) yielded a significant SES x emotion reactivity 
interaction (b4= -1.15, p = .02, CI: -2.13 – -0.18), revealing a conditional effect of SES on 
child HCC. The SES x emotion reactivity interaction accounted for 5.3% of the variance 
and significantly improved the model, F(1, 79) = 5.51, p = .02. Examination of estimated 
marginal means revealed that for children who showed more negative emotional 
reactivity, lower SES related to higher child HCC. However there was no relationship 
between SES and child HCC for children less emotionally reactive. Emotion regulation 
was not a significant moderator in the model. Thus, the relationship between SES and 
child HCC varied depending on children’s negative emotional reactivity (see Figure 4b).  
 
Figure 2b. Scatterplot showing the relationship between SES and child HCC, r(85) = -.39, p 
< .001. 
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Figure 3b. A conditional process model between SES and child HCC, (F(5, 79) = 4.84, p = .001), 
yielded a significant SES x emotion regulation interaction (b4= -1.15, p = .02, CI: -2.13 – -0.18). 
 
Figure 4b. Estimated marginal means for child HCC by emotion reactivity as a function of SES, 1 
SD below and 1 SD above the mean. Among children with higher negative emotion reactivity, 
child HCC was closely linked to SES, while for children with less negative emotion reactivity, 
the slope was flatter. 
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Table 9 
Model Coefficients and Summary Information for Moderation Model of SES and Child 
HCC 
 
DISCUSSION 
In a sample of preschool children, we examined the potential buffering roles of 
emotion regulation and reactivity for chronic physiological stress in early childhood, as 
indexed by HCC. Although neither emotion regulation nor emotion reactivity were 
directly correlated with child HCC, we found that these emotional characteristics 
moderated the relationship of parent and child HCC, and the relationship of SES and 
child HCC. Better emotion regulation skills buffered children from elevated levels of 
  Child HCC   
 
Antecedent 
 
 
Coeff. 
 
SE 
 
p 
SES b1 1.64 1.82 .37 
 
Emotion regulation 
 
b2 0.36 0.30 .22 
Emotion reactivity b3 0.11 0.40 .79 
SES x Emotion regulation b4 -0.01 0.39 .99 
SES x Emotion reactivity b5 -1.15 0.49 .02 
Constant  1.31 1.40 
 
.35 
 
 
 
 
 
R2 = .24 
F(5, 79) = 4.84, p = .001 
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cumulative cortisol exposure when their parents had higher levels of HCC, while having 
more negative emotional reactivity increased children’s physiological vulnerability in the 
context of low SES. Given the detrimental health effects of long-term elevated cortisol 
exposure, findings highlight that child factors, such as emotion regulation skills and 
negative reactivity, can attenuate or strengthen the relationship between established risk 
factors and chronic physiological stress in early childhood. 
 The current study adds to the growing evidence of parent-child HCC synchrony in 
early childhood (Flom et al., 2017; Kao et al., 2018; Ouellette et al., 2015), and extends 
these findings by identifying that emotion regulation moderated this association. The 
strong correlation between parent and child HCC was only present for children with poor 
emotion regulation skills and not for children with more adaptive emotion regulation 
abilities. Findings suggest that children’s own capacity of emotion regulation buffers the 
transgenerational effects of chronic physiological stress. Individual coping skills were a 
protective factor for children whose parents themselves were physiologically stressed. 
Parents with higher HCC may show less sensitive caregiving, such as more intrusiveness 
and more difficulty engaging in synchronous positive interactions (Tarullo, St. John, & 
Meyer, 2017). Therefore, one explanation could be that emotion regulation skills are 
protecting children from elevated HCC in the absence of sensitive caregiving. Children 
who are better able to regulate their emotional experiences may be more capable of 
managing their biological stress themselves and not have to depend on their parent to 
protect them from chronic physiological stress. Thus, early emotion regulation skills may 
act as a social buffer for preschool children in the context of suboptimal parenting. 
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An alternative explanation could be that children who receive competent 
caregiving may develop more effective behavioral regulatory skills and positive 
emotional adjustment despite disadvantages such as having a parent with high levels of 
chronic physiological stress. Poor parenting quality is associated with poorer child 
regulatory skills, while sensitive and responsive parenting predicts competent self-
regulation (Garner & Spears, 2000; Raver, 2004). Future studies should incorporate 
observational parenting measures to examine whether early emotion regulation capacities 
are a product of good parenting quality. This is especially important to investigate 
whether parents who are physiologically stressed themselves, but who have better 
parenting skills (e.g. emotion regulation strategies, scaffolding, coping) may still be able 
to promote successful emotion regulation development, ultimately protecting children 
from the transgenerational risk of chronic physiological stress.  
 Consistent with prior research (Flom et al., 2017; Vaghri et al., 2013; Vliegenthart 
et al., 2016), we found that children from lower SES households had higher HCC. 
Building on these findings, we provide evidence that this link is moderated by children’s 
negative emotion reactivity. The relationship between SES and child HCC was only 
significant for children who were more negatively reactive, suggesting that greater levels 
of general negative emotionality increases children’s physiological vulnerability in the 
context of socioeconomic risk. Conversely, children who generally showed less 
emotional intensity and exhibited fewer negative mood swings were not susceptible to 
higher levels of chronic physiological stress even when exposed to poverty-related 
stressors. Cumulative stress, lack of resources, shifting work schedules and single 
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parenthood account for higher levels of chaos in low-income households compared with 
more economically advantaged households (Ackerman & Brown, 2010). It is possible 
that children who are generally less emotionally reactive may also be overall less reactive 
to their environment. Thus, even in highly chaotic households, some children may not be 
as emotive or attentive to negative characteristics of their surroundings. While identifying 
SES as a risk factor for children’s chronic physiological stress is valuable, current 
findings highlight that what may be more crucial in protecting children from cumulative 
cortisol exposures is to understand the extent to which individual emotional capacities 
serve as protective factors for children in high risk environments. 
 It is interesting that emotion regulation uniquely moderated parent and child HCC 
while emotion reactivity uniquely moderated SES and child HCC. Although related, 
emotion regulation and reactivity are distinct in how they contribute to children’s 
psychological functioning (Rydell et al., 2003).  Emotion reactivity involves more natural 
responding and can be considered more trait-like expressiveness while emotion 
regulation involves the child making an effort to manage emotional expression and may 
be more of a state-dependent, complex skill. Thus, it might not be enough for children to 
just be less emotionally reactive in the context of high levels of parental chronic 
physiological stress. Conversely, children who are better able to modulate, inhibit, and 
enhance emotional experiences to meet situational demands may be better equipped when 
their parents experience high levels of biological stress, thus protecting themselves from 
increased levels of chronic physiological stress. In the context of low SES specifically, 
being less emotionally reactive uniquely protected children from negative physiological 
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effects of poverty-related stressors, while emotion regulation did not play a role. Part of 
emotional reactivity is the degree of emotional lability from the child. Thus, if the child is 
less emotionally labile, they may not be as affected by environmental instability since 
their natural disposition is more stable in terms of emotional expression. Taken together, 
findings highlight that emotion regulation and reactivity both contribute to buffering 
children from elevated HCC, but their roles may be context specific. In other words, the 
extent to which differential emotional capacities may be protective depends on the type 
of risk factor associated with elevated chronic physiological stress. Future studies should 
further examine whether emotion regulation or reactivity moderate the impact of other 
risk factors for increased HCC. 
 To our knowledge, this is the first study to examine emotion regulation behaviors 
in relation to HCC. Contrary to what we expected, child HCC was not directly correlated 
with emotion regulation or emotion reactivity. Instead, we found that children’s chronic 
physiological stress was influenced only when emotion regulation and reactivity was 
paired with risk factors, in this case parental chronic physiological stress and SES. It is 
particularly striking that despite not having evidence of an overall association, emotion 
regulation and reactivity were significant moderators. At a global level, the lack of an 
association between emotional capacities and child HCC may mislead one to think that at 
this early age, emotion regulation and reactivity do not yet matter for physiological 
functioning. However, our findings suggest that emotion regulation and reactivity, while 
still emergent skills at age three, do matter in the context of risk. It is possible that at this 
early preschool age, emotion regulation and reactivity are playing particularly important 
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roles when environmental supports are not in place. Normally, the environment would be 
providing socioemotional support through sensitive parenting or socioeconomic 
resources. Thus, when these environmental supports are not in place, having better 
emotional regulatory capacities may be critical for children’s cumulative cortisol 
exposure. 
Prior work has found that executive function is related to salivary cortisol 
measures in young children (Blair, Granger, & Razza, 2005; Blair et al., 2011). Likewise, 
emotion regulation may be related to acute cortisol levels in this early preschool period. 
Thus it may not be until later childhood when regulatory capacities are more established, 
that emotion regulation would have direct associations with cumulative cortisol exposure. 
Futures studies are needed to empirically test these relationships. Current findings 
highlight an important contribution, that emergent emotional capacities do have 
implications for children’s chronic physiological stress during a period of rapid cognitive 
and socioemotional development, particularly in the context of risk. 
 While findings from our study contribute to the expanding field of psychosocial 
stressors and HCC, there are some limitations. While the ERC is a well-established, 
widely used instrument of emotion regulation and reactivity in preschool children 
(Chang, Schwartz, Dodge, & McBride-Chang, 2003; Cohen & Mendez, 2009; Izard et 
al., 2008), it was a parent-report measure. It would be beneficial for future studies to 
include an observational measure of emotion regulation in addition to parental report to 
assess children’s emotion regulatory capacities at a behavioral level. We had a rather 
diverse socioeconomic sample that represented a range of SES levels. However, it would 
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be interesting to examine whether results would generalize within extreme ends of the 
SES gradient. Our study focused on a narrow age range of 3.5-year-olds, when emotion 
regulation capacities are just emerging, and it would be interesting to explore if the 
pattern of associations might vary in different developmental periods. 
Conclusions 
 Chronic physiological stress can have detrimental health outcomes, therefore, it is 
essential to examine what individual factors can protect children from excess cumulative 
cortisol exposure. Results from the current study provide empirical support that in early 
childhood, individual emotional capacities serve as protective factors, buffering 
preschool children from elevations in chronic physiological stress. Findings suggest that 
emotion regulation can be considered a physiological resiliency factor. For children 
exposed to increased parental chronic physiological stress and lower SES, better emotion 
regulation skills attenuate or strengthen the relationship between these risk factors and 
children’s HCC. Especially when environmental supports are not in place early in 
childhood, our study underscores that individual emotion regulation capacities can play a 
crucial role in pathways of resilience at a biological level. Preschool children may have 
differential outcomes in the face of adversity depending on their emotion regulation 
abilities. More research is needed to examine the interplay of parenting quality and 
emotion regulation to differentiate whether parenting serves as a primary pathway that 
promotes emotion regulation in preschool children, as well to investigate the nuanced 
interplay of acute and chronic physiological stress with emotion regulation in early 
childhood. 
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GENERAL DISCUSSION 
 Emotions powerfully shape how we interact with the social world around us, and 
the capacity to influence the experience of these emotions in ways that are more helpful 
than harmful may be a hallmark of adaptive functioning. Emotion regulation is an 
integral achievement of childhood. Learning to modulate emotions based on situational 
demands has far-reaching consequences for children’s academic adjustment, peer 
relationships, and mental health. Given the importance of emotion regulation on 
developmental outcomes, focusing on the early preschool time period, when the brain 
undergoes rapid changes and cognitive abilities are just beginning to come online, may 
help clarify whether there is significance in the timing of when emotion regulation first 
begins to emerge. This dissertation research contributes to the current literature by: 
investigating how susceptible emergent emotion regulation is to environmental 
influences, examining the extent to which children can effectively utilize specific 
emotion regulation strategies, and understanding how emergent regulatory skills support 
healthy socioemotional and physiological functioning.  
 Collectively, the current studies demonstrate that for 3.5-year-olds, emergent 
emotion regulation is reflective of various aspects of their environment, involves 
multidimensional strategies, matters for early markers of social competence, and has 
implications for chronic physiological stress. Study 1 highlights that early emotion 
regulatory capacities are already uniquely shaped by SES, levels of household chaos, and 
parent’s own use of adaptive emotion regulation strategies. Each of these factors 
separately contributed to preschool children’s emotion regulatory capacities even during 
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a time that overlapping cognitive processes (e.g. executive function) are also just 
surfacing. Further, these emergent emotion regulation skills were positively associated 
with early markers of social competence, such as instrumental helping behaviors and 
positive engagement behaviors while interacting with a caregiver. These analyses 
demonstrated that early emotion regulation skills are already reflective of environmental 
risks, and have significance for domains of adaptive social functioning. Study 2 finds that 
3.5-year-old children can successfully up-regulate their emotional expressions on 
command, but are not able to intentionally down-regulate their emotional expressions at 
this age. Prior to this study, there had not been an established method to measure explicit 
up- and down-regulation in children, so I adapted a within-subject experimental paradigm 
that has previously been used with adults (Bonanno et al., 2004) to measure this capacity 
in preschool children. Being able to identify what strategies children are able to 
implement in a laboratory task may help us better understand what strategies children 
have the potential to use in real-life situations, which may have implications for their 
socioemotional functioning and psychological adjustment. Additionally, children who 
could up-regulate their positive emotional expression on command were also able to 
minimize their observable disappointment when given their least desired prize. Results 
suggest that children who show more control with up-regulating their positive emotional 
expression on command may have better adaptive emotion regulation strategies in a more 
realistic scenario. Study 3 illustrates the powerful protective role emotion regulation has 
in terms of buffering preschool children from elevated levels of chronic physiological 
stress in the context of transgenerational and SES risk factors. Especially given the 
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detrimental health effects of long-term elevated cortisol exposure, findings highlight that 
child factors, such as emotion regulation skills or negative reactivity, can attenuate or 
strengthen the relationship between established risk factors and levels of chronic 
physiological stress in early childhood. 
 Taken together, results provide comprehensive evidence that emergent emotion 
regulation does play a significant role during the early preschool years. This further 
supports the importance of fostering early development of emotion regulation as one 
possible pathway in promoting physical and mental health. Given that individual 
differences in emergent emotion regulation are linked to socioemotional and 
physiological outcomes, there is a compelling need for research to examine whether early 
emotion regulation is a factor that is malleable to intervention. This would shed light on 
whether interventions that help establish emotional coping skills early in development 
would be a fruitful avenue. Perhaps if interventions designed to selectively shape emotion 
regulation are helpful, parents or teachers can continue to bolster emotion regulation 
skills as a protective factor, especially for children who may not have environmental 
supports in place. Existing intervention studies primarily target an older population, often 
with clinical diagnoses, or individuals at heightened risk of adverse outcomes, such as 
children whose parents are depressed or who live in abusive families (for review see 
Gross, 2015). The current finding that emergent emotion regulation was associated with 
socioemotional and physiological functioning in this sample of preschool children 
suggests that interventions designed to target emotion regulation development may have 
the potential to mitigate risk for maladaptive outcomes. However, while there is evidence 
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in adults (Crum, Salovey, & Achor, 2013; Brooks, 2014) and older children (DeRubeis, 
Siegle, & Hollon, 2008) that interventions focused on improving emotion regulation are 
promising, results may act in part through other cognitive skill sets that are not fully 
developed in preschool children. For example, one study with adults found that 
interventions designed to enhance emotion regulation were successful by improving 
working memory skills (Schweizer, Grahn, Hampshire, Mobbs, & Dalgleish, 2013). 
Cognitive skills such as working memory and executive function are not fully established 
in early preschool, so it is possible that results from interventions with adults may not 
extend downward. Especially during a period when both executive function and emotion 
regulation are simultaneously emerging and developing, it might be worth pursuing 
whether intervening at a broader cognitive level (i.e. improving executive function) or 
specifically targeting emotion regulation skills is ultimately more beneficial. 
 Findings from the current work raise important research questions for future work 
to build upon. First, each study incorporated a cross-sectional design. It would be 
interesting to examine the heteronomous continuity of emotion regulation in a 
longitudinal sample and whether emergent emotion regulation skills serve as predictors 
for later socioemotional and physiological functioning. Perhaps the underlying regulatory 
ability is consistent across development but the observable strategies individuals use 
change.  Also, examining whether emotion regulation skills in preschool children have 
implications for short- or long-term adjustment would be valuable. Although current 
findings demonstrate a concurrent link between emergent emotion regulation and 
adaptive functioning in three-year-olds, it is possible that emergent emotion regulation 
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may be too undeveloped for it to predict long-term consequences. However, it is also 
possible that emergent emotion regulation skills may be an important marker for long-
term outcomes. Our finding demonstrating that emotion regulation served as a buffer 
from cumulative cortisol exposure is promising in that, if children are exposed to long-
term stressors that may persist through life (e.g. poverty), having emotion regulation 
skills may continue to serve as a protective factor and buffer them from later 
physiological damage and health problems related to over-activation of the HPA-axis.  
 Also, while our sample includes a racially and socioeconomically diverse 
population, findings were limited to a single sample of children in the U.S. Our sample 
was not large enough to look at group difference by race or ethnicity. Thus, a potential 
avenue for future research would be to examine whether findings generalize cross-
culturally or differ by cultural backgrounds within the U.S. With evidence that emotional 
expressions serve different functions in Asian societies compared to Western societies 
(Kitayama & Markus, 1995; Stearns & Stearns, 1986), it is conceivable that emotion 
regulation may also serve different purposes and uniquely relate to adaptive and 
maladaptive outcomes for children growing up in various cultural households. Cultural 
factors may influence the timing of when emotion regulation emerges and the ways in 
which emotions are socialized and valued. Cross cultural research in executive function 
find that Chinese preschoolers were about six months more advanced than U.S. 
preschoolers on inhibitory control and attention tasks (Lan et al., 2011). Perhaps emotion 
regulation may emerge earlier with Chinese preschoolers based on executive function 
skills being established earlier. Or perhaps if Asian societies greatly value group harmony 
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and cooperation, children may be socialized to suppress their emotions, which has been 
related to negative consequences (for review see Gross & John, 2003). Thus, work is 
needed to investigate both the timing and qualitative differences of emotion regulation in 
various cultural contexts to fully understand how emotion regulation in early childhood 
relates to developmental outcomes. Further, parenting and parents’ own emotion 
regulation skills would most likely differ as a function of culture. During a period when 
children heavily rely on their caregivers as emotional co-regulators, and based on the 
current finding that parent’s own emotion regulation strategies were related to children’s 
emergent emotion regulation skills, cross-cultural differences in parenting practices 
would likely have an influence on how children develop emotion regulation skills.  
 Finally, our primary emotion regulation measure was based on parent-report, 
which has the potential to introduce rater bias. However, the ERC is an instrument that is 
widely used and validated for this early preschool age as an accurate reflection of 
emotion regulatory capacities (Chang et al., 2003; Cohen & Mendez, 2009; Izard et al., 
2008). In early childhood, parents are a main source in regard to rating their child’s 
emotion regulation behaviors since they are often observing their child in a wide variety 
of settings. Particularly when measuring emotional responding in an experimental setting, 
children may not respond in a way that is accurately reflective of their typical emotional 
response due to the novel environment of a laboratory. Relying solely on either parent-
report or solely on laboratory measures may not fully capture an accurate representation 
of preschool children’s emotion regulation abilities. Especially with the current findings 
that highlight emotion regulation as multidimensional, a future challenge will be to 
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develop a multi-method, multi-informant battery, that includes experimental paradigms 
as well as experimenter, parent, and teacher report, and that comprehensively taps into 
multiple dimensions of children’s emotion regulation. 
 As a whole, this research provides compelling evidence that emergent emotion 
regulation skills in the preschool period are multidimensional, are already reflective of 
early environmental factors, are linked to markers of social competence, and serve as 
protective factors for children exposed to risks associated with elevated levels of chronic 
physiological stress. While much more research is needed to grasp the nuances of the 
development of emotion regulation, the current dissertation underscores the value of 
focusing on emergent emotion regulation skills as they first begin to develop in the early 
preschool period.  
 
.
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